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Total abstinence is natural to the Kangaroo-rat of the 
south-west deserts of the U.S.A. It has mastered a 
trickly problem of survival in an area virtually devoid 
of water and can now do without the stuff—indefinitely ! 
A common rat forced to live under such conditions 
would die in a few days. The secret lies in the Kangaroo- 
rat's ability to make use of metabolic water, formed by 
the oxidation of parts of its food. Such food consists 
of simply dry seeds containing no more than 5-10% 
moisture, which it finds by night after a day spent in 
a cool sub-soil burrow. It has no sweat glands to 
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NATURAL SURVIVAL <RF® SERIES 2 


Dipodomys merriamti NEVER TOUCHES A DROP 


disperse water; he otherwise ‘functions’ not at all, and 
moreover, in the nose is a special chamber in which 
moisture from the breath is condensed and returned 
to the body. 

Evolution and the acquisition of natural accessories 
have ensured the survival of this interesting creature. But 
when it comes to aircraft—and the safety of passengers 
and crew under hazardous conditions at sea — the 
‘evolution’ of survival aids has essentially been R.F.D’s 
problem. The world’s foremost designers and manu- 
facturers. 


AIBR/SEA SURVIVAL 


INFLATABLE LIFERAFTS, LIFESACKETS AND OTHER AERONAUTICAL EQUIPMENT 


R.F.D. COMPANY LIMITED GODALMING SURREY TELEPHONE : GODALMING 1441 


ARB and MOS Design Approved 


Also in N. Ireland, Australia, Canada, Africa, Holland, Sweden, France, Denmark, Germany 
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The TEST RESULTS that placed 


AIRWAYS 


Palmer Fluoroflex, designed to 
give at least 5,000 hours service 
life, saves up to 20% on conventional 
rubber pipe weight. No limiting 
“shelf life” in storage. 


Fluoroflex (P.T.F.E.) 
Flexible Pipes are being 
fitted to the Comet IVB 
for British European 
Airways. 


Palmer Fluoroflex Flexible Pipes have successfully withstood the following rigorous tests: 


TEST 1 
(a) Simultaneous Impulse and Vibration. 
Pipe sizes —4 (%%” bore), —6 (*%” bore) and —8 


(%” bore). 

IMPULSE: 600,000 cycles at 100 cycles/min. to 
peak pressure of 3,800 p.s.i. Rate of 
pressure increase 126,500 p.s.i. per sec. 

VIBRATION : Amplitude + .005” at 7,500 cpm 
frequency. 

TEMPERATURE: 120°C. internal and ambient. 


(b) Continuation of test for 900 hours at static pressure 
of 3,000 p.s.i. and normal ambient and internal tem- 
perature. 


TEST 2 
(a) Simultaneous Impulse, Vibration and Flexing 
Pipe sizes —4(4” bore) and —6 (4” bore). 
Impulse as in Test 1. 


VIBRATION: Amplitude + .020° at 3,000 cpm. 
frequency. 

FLEXING: 4” for 20,000 cycles and 9” for 40,000 
cycles. 

TEMPERATURE: Normal for 99 hours, —55°C. for 8 
hours. 


(b) Continuation of test for 900 hours at static pressure 
of 3,000 p.s.i., normal internal and ambient tempera- 
tures and without flexing. 


The above tests each correspond to 10,000 hours factored life on the hydraulic system of the De Havilland Comet IVB. 


‘Palmer 


Palmer Aero Products Ltd peENFfoipd st. LONDON N.W.8 — 


AERO PRODUCTS DIVISION - BTR 


INDUSTRIES LIMITED 


on the COMET 


6/2929 
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HOBSON POWER FLYING CONTROLS are 
now being specified for a number of British 
aircraft including those incorporating “ All- 
flying’ or “Slab” tailplanes. 

The unit, as illustrated, is a self-contained 
duplicated electro-hydraulic screwjack type 
for operation of port or starboard ailerons. 


H. M. HOBSON LIMITED + FORDHOUSES * WOLVERHAMPTON 


4.3513 
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Leaders in the design, development 


and manufacture of lightweight 


radar equipment and navigational 


aids for aircraft installations 


where space, weight and power 


requirements are of primary 


importance. 


—21 SERIES — 
VHF communications and VOR/ILS equipment 


compact—lightweight—low power consumption 


New design features, including the 


use of transistors and printed circuits 


resulting in an overall reduction 


in size and weight, save at least 
40 /b. per aircraft. With a total weight 


of only 57 Ib., this installation is 


the lightest, most compact equipment 


of its type in production today. 


A brilliant performance of 560 channels 


with 50 kilocycle spacing and the fact that forced draught ite 


cooling is unnecessary, make this installation invaluable to modern als 


airline operators and aircraft manufacturers. 


se Made by Elliott Brothers (London) Ltd. under licence from 
the Bendix Aviation Corporation, U.S.A. All parts 
interchangeable with Bendix American manufactured Equipment 


Enquiries to: 


ELLIOTT BROTHERS (LONDON) LTD 


RADAR DIVISION 
Elstree Way, Borehamwood, Herts. Telephone: Elstree 2040 A Member of the Elliott-Automation Grour 
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OLD 


A PHOTO OF A V.1.P. INTERIOR IN A 
VISCOUNT RECENTLY COMPLETED FOR 
VICKERS-ARMSTRONGS (AIRCRAFT) LTD. 


MANUFACTURERS OF SUPER LUXURY 
OR HIGH DENSITY SEATING TO ALL 
REQUIREMENTS 


RUMBOLD SEATS FLY THE AIRLINES 
OF THE WORLD 


L. A. RUMBOLD & Co., Ltp., KILBURN, LONDON, N.W.6 


TELEPHONE: MAIDA VALE 7366-7-8 


THE BREGUET FAUVETTE 


Photograph copyright “The Aeroplane and Astronautics” 


FOR INFORMATION ABOUT BREGUET SAILPLANES 
WRITE TO: 


S. A. LOUIS BREGUET 
AIRE-SUR-ADOUR, LANDES, FRANCE 
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Preparing air traffic 


control for the Jet age: 


Automatic Air Traffic Control System = 


SATCO increases the handling capacity of air 


traffic control centres without any sacrifice of 


safety and without requiring any major change 


in present flying procedures or air traffic organi- 


sation 


Principal features of SATCO: 


Computer and 


memory drum - 
calculations and 


Automatic coordination between control positions 
Automatic flight data display systems 

Extensive facilities for civil/military coordination 
Special calculations for turbine aircraft 

Special pre-departure facilities for air lineoperators 
Uses latest type digital computers, fully 


conflict search 


transistorised 
Fail-safe and self-checking. 


SIGNAAL 


HOLLANDSE SIGNAALAPPARATEN HENGELO 


Flight planning * 


-NETHERLANDS 


N. Vv. 
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MAKES SEEING SAFE 


Most British aircraft have windscreens by Triplex 


TRIPLEX SAFETY GLASS, KING’S NORTON, BIRMINGHAM 


SELECTED FoR London Airport 
WHERE ONLY THE BEST WILL DO! 


HE ZWICKY RUNWAY 
SWEEPER/ COLLECTOR 
has been designed specifically to 
meet the needs of aerodromes 
operating jet aircraft. 

The Zwicky machine ensures 
that no damage is caused to 
turbine power units by runway 
fouling, thus avoiding enormous 
engine repair and maintenance 
costs and obviating subsequent 
delays in flying schedules. 

This machine has been adopted 
by the Royal Air Force for use 
at bases operating jet powered 
aircraft. 


FOR ECONOMY AND 
ALL-ROUND EFFICIENCY INSIST 
ON THE ZWICKY RUNWAY 
SWEEPER/COLLECTOR 


For full particulars write to Dept. A.15 


ZWICKY LTD - TRADING ESTATE - SLOUGH - BUCKS 
Telephone : Slough 21201-5 Telegrams : Zwicklim Slough 
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ROTODYNE 


FAIREYT 


TRAVEL 


This aircraft represents leadership for Britain in the newest field 


of air transport. 

First, because it’s first—the first true vertical take-off airliner; 
it can operate high-load passenger, freight or mixed services from 
airfields no bigger than a couple of tennis courts, over stage lengths 
up to some 600 miles. Second—because it revolutionises accepted 
ideas of rotary-wing operating economics. For years now heli- 
copters have been acknowledged as expensive to operate: but 
the Rotodyne, which does all that helicopters can do and more, 
is not a helicopter—and is a sound economic proposition. 

Third, the Rotodyne is the world’s fastest rotary-wing aircraft, 
and holds a new world record to prove it. The Rotodyne’s great 
superiority in speed—and in safety—is an important factor in its 


operational effectiveness. 

In the Fairey Rotodyne we see the promise of tomorrow’s 
airbus systems. Air travel everyday, everywhere. Look forward 
to Rotodyne travel! 


FAIREY AVIATION LTD-HAYES:- MIDDLESEX 


A Subsidiary of The Fairey Company Limited 
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Tentative Steps into Space 


We discuss at length in this issue the Prime Minister’s statement 
in the House of Commons on May 12 regarding the Government’s 
decision to take some steps towards the exploration of space. This 
is to be done with British instruments perhaps in a co-operative effort 
with American missiles. At the same time it is to be accompanied by 
design studies of the possible adaptation for exploratory purposes 
of such British equipment as Blue Streak, the long range ballistic 
missile being designed and built by the de Havilland Enterprise in 
collaboration with Rolls-Royce who are developing the powerplant. 

By way of getting this decision into perspective it is to be noted that 
the first artificial satellite to be launched, the Russian Sputnik, went 
into orbit on October 4, 1957. The first successful American satellite, 
Explorer 1, was launched on January 31, 1958. And, of course, there _ 
must have been some years of work behind each effort. Yet British 
engineers had not been idle. The British Interplanetary Society had 
been founded in 1933 though its potential activities were hedged round 
by the restrictive nature of the 1875 Explosives Act. The same society 
in 1951 was host at the 2nd Congress of the International Astronautical 
Federation in London. For that occasion the B.LS. chose the theme 
“ Artificial Satellites.” This was the first time so far as we know that 
artificial satellites had been discussed at an international meeting. 

A British paper, “ Minimum Satellite Vehicles,” by K. W. Gatland, 
A. M. Kunesch and A. E. Dixon (all B.I.S. members) presented at that 
Congress was the first to outline the engineering requirements for 
satellite launching vehicles capable of performing useful research 
missions in close-orbits around the Earth. Three 3-stage rockets were 
considered, the first with an all-up weight of 16 tons to orbit an inflat- 
able satellite for drag studies in the outer atmosphere. The others— 
correspondingly larger—concerned vehicles for orbiting satellite pay- 
loads of up to 220 Ib. 

Attention was drawn to the need for guidance equipment in the final 
stage to ensure accuracy in placing instruments into prescribed orbits. 
This paper pre-dated American work on Orbiter (basis of the Explorer 
project) and Vanguard. 

Thus there is a much greater body of informed talent available in 
this country for work outside our atmosphere than the very restrained 
scientific nature of the official announcement might suggest. The 
existence of this British nucleus will; we are sure, be adequately 
disclosed at the forthcoming International Astronautical Federation 
Congress in London, when from August 31 to September 5, 1959, the 
British Interplanetary Society will again be host and organizer. 


Aeroflot Flies West 


London and Moscow are now linked by scheduled airline services. 
The Russians operating the faster, larger Tu-104 are offering a flight 
time of 3 hr. 40 min. between the two cities. The B.E.A. service, also 
twice weekly, takes 6 hr. 40 min. Both services stop at Copenhagen. 

The first B.E.A. service carrying the official party to inaugurate the 
service, as reported on p. 587, left London on May 14. Aeroflot flew 
its inaugural service on May 16. There are thus four weekly services 
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to Moscow offering a theoretical weekly total of 258 seats, each 
way, as we pointed out last week. 

However, because of the need to carry ample fuel on the 
Copenhagen-Moscow sector, passenger loads in the Viscounts 
will be provisionally limited to 28 on the eastward flight and 
34 on the homeward journey. The available seats will 
probably be increased as experience is gained on the route and 
fuel margins can be cut down to more normal requirements. 
The Aeroflot Tu-104s have 70 seats installed. 

At present the bookings for the Moscow service are 
comparatively meagre, but traffic will obviously build up as 
the service becomes known and accepted. Apart from business 
travellers to and from Moscow, there is likely to be a fair 
sprinkling of tourists—-and particularly of holiday-makers from 
North America, who wish to add Russia to their list of 
countries visited and to whom the tourist fare of £118 return 
is not likely to be a bar. Also, inclusive tours are planned. 

Two features of the service have advantages from B.E.A.’s 
viewpoint—it is a fairly long-haul operation and the traffic, 
small though it may be initially, is not likely to be seasonal. 
The first feature makes the service a good deal more 
economical than the majority of those operated by the 
Corporation, so that the break-even load-factor will be lower. 

It remains to be seen whether passengers will use the 
service, either by Aeroflot or B.E.A., to fly to India, using Air 
India or Aeroflot services between Delhi and Moscow, but 
they will certainly use it for travelling to China, which is 
difficult to reach otherwise than through Russia. 

The Aeroflot network is vast and extensive. The new links 


FREIGHTERS ON THE WAY.—Major fuselage components of the Canadair CL-44 Tyne-engined transport in production. 
Orders for the CL-44 have been placed by two U.S. all-freight operators, as recorded on page 591. 


will effectively connect it with the international air network 
and the result may well be lasting in its effect on trade and 
cultural relations. 

On May 17 the Editor left London by B.E.A. to see for 
himself how things are shaping. 


Keeping Up the Pace 


Last week, the Royal Aeronautical Society welcomed a 
distinguished American aeronautical engineer as its guest 
invited to present the Society's premier lecture—to commemor- 
ate Wilbur Wright. Significantly, he had chosen to discuss in 
his paper the vital problems associated with managing 
aviation technologies. 

At the present time from all sides comes emphasis on the 
importance of keeping research and development at a level 
that will ensure progress both in the immediate and more 
distant future. or this reason alone Mr. McCarthy’s thesis 
will repay close study for as the chairman of Chance Vought 
Aircraft Inc. he can speak with authority. 

There will be few who will disagree with his contention 
that from the technological point of view, the job of aviation 
management today has become exceedingly difficult. The 
manager, Mr. McCarthy points out, has to assemble and 
rely upon groups of highly educated scientists and engineers 
trained “in a broad sweep of disciplines,” make provision to 
facilitate their continuing study to keep up with the growing 
fund of knowledge, provide research facilities and elaborately 
equipped plants to carry on essential research, and to manu- 
facture a complex product. It is, he comments somewhat 
wrily, a risky business with strenuous competition and relatively 
low return. 

To us in this country, with comparatively modest resources 
and a shortage of military contracts to back necessary forward 
research, the business is made even more risky and the 
competition even harder to match. 


Contents of this Issue 


KIDLINGTON QUARTET, by John Fricker ..................595 


NEWS ITEMS 


ELECTRONICS AND THE AIRCRAFT INDUSTRY, by 


A DECADE OF SUCCESS.—Mr. Duncan Sandys (right) inspects 
a large-scale Canberra model at an English Electric party in 
London last week to mark the tenth anniversary of this proto- 
type’s first flight (see page 590). With him are (left to right), 
Mr. F. W. Page, now director and chief executive, English 
Electric Aviation Ltd., Wg. Cdr. R. P. Beamont, Chief Test Pilot, 
E.E.A. Ltd. and Mr. W. E. W. Petter who, ten years ago, was 
responsible for the design of the Canberra. 
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Matters of Moment 


Operational Heliport 


HEN the Federal German Defence Minister, Herr Strauss, 

and his delegation visited Farnborough last week, they 
were transported by helicopter from Westland’s London Heli- 
port on the south bank of the Thames, between Battersea 
and Wandsworth bridges. Four helicopters were used in this 
operation to carry the twelve passengers, who included: Mr. 
Aubrey Jones, the Minister of Supply, Gen. Kammhuber, Chief 
of German Air Staff, Brig.-Gen. Brauning, Col. Reddning, Col. 
Becher, Maj. Sullhonn, Col. von Bohen, German Military 
Attaché in London, Lieut. Cdr. Hornbostd, Col. von Poltz, 
Maj. Lloyd and Mr. N. Craig. 

For the take-off at 09.39 hrs. the four helicopters—a West- 
land Widgeon, two Whirlwinds from the Royal Navy, and an 
R.A.F. Dragonfly—were lined up from the parking area (which 
also contained another Widgeon) to the take-off platform. The 
complete operation from embarking the passengers and 
getting them airborne took no more than six minutes. 

Later in the day, on their return, the landing and dis- 
embarkation of the delegation took only four minutes. 

This first major application of London’s new heliport makes 
it very clear that Westlands have every reason to be satisfied 
with their control arrangements and the overall layout. It 
indicates, too, that the operational capacity of the heliport 
is up to expectation and that rapid turn-round times can be 
achieved even when dealing with comparatively large numbers 
of passengers and craft. 

It would seem that the Services as well as civil operators 
will make good use of the Heliport. In the 20 days follow- 
ing its opening there have been a total of 142 movements, 96 
of which were by civil craft and 46 by military helicopters. 


Mosquito Museum 


FITTING home for a famous aeroplane was formally 

opened last week when the Deputy Chief of the Air Staff, 
Air Marshal Sir Geoffrey Tuttle, K.B.E., C.B., D.F.C., visited 
Salisbury Hall in Hertfordshire to see the hangar specially built 
there to house the prototype Mosquito W4050. For many of 
those present it was, he said, a visit to see an old and, in a 
number of cases, a personal friend. 

It was certainly a very personal occasion and, in the sunshine 
with the mellow and historic Hall as a background, many of 
those who had been responsible for 
designing, building or operating the 
Mosquito thoroughly enjoyed an hour 
or so of reminiscence. And, just to add 
to the nostalgia, one of the few remaining 
operational Mosquitos was flown over the 
gathering. 

Sir Geoffrey in his short speech at the 
opening ceremony commented that with- 
out the Mosquito, history might have 
been very differently written. He recalled 
that this radical, wooden and unarmed 
bomber, powered by two Rolls-Royce 
Merlins, had at first been unwanted by 
the R.A.F., but had later come to be 
loved. 

He paid a special tribute to Sir Wilfred 
Freeman, the Member of the Air Council 
concerned with research, development and 
production during the War years, who 
had given his support and encouragement 
to the project and in the end got it 
ordered. 

Design work and the construction of 
the prototype was done at Salisbury Hall 
—a moated country house with great 
historic associations—at London Colney, 
near St. Albans. There Mr. R. E. Bishop 
and his team were able to concentrate on 
the project in secret and without distrac- 
tion. The prototype was completed, and 
transported to Hatfield for its first flight 
on November 25, 1940, in the hands of 
Geoffrey de Havilland, Jnr. On May 15 
the following year, the second aircraft— 
first of the fighter versions—was ready for 
flight and that was actually made from 
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the fields adjoining Salisbury Hall in order to save time. 

Now, thanks to the splendid efforts of an appeal fund com- 
mittee—comprising Sir Geoffrey de Havilland; Mr. C. H. Gibbs- 
Smith; Miss Constance Babington-Smith; Gp. Capt. J. Cunning- 
ham; Mr. Roland Rendell; and Mr. W. J. Goldsmith, the 
secretary and owner of Salisbury Hall—the first Mosquito is 
permanently on show at its birthplace. At present it stands 
alone in the hangar, but soon it is hoped that this Mosquito 
Museum will also contain a collection of the sort of loads 
carried by the type during its distinguished career. 


Anglo-Russian Links 


N May 14 the first of B.E.A.’s scheduled services to Moscow 

left London Aijrport. The Viscount 806, “ George 
Stephenson,” carried a small load of directly interested persons, 
including Lord and Lady Douglas, Mr. John Hay, Joint Parlia- 
mentary Secretary to the Ministry of Transport and Civil 
Aviation, Mr. Frank Beswick and four other Members of 
Parliament, and Mr. Richard Fairey. 

The first service left L.A.P. at 09.50 hrs. local and this 
is the normal scheduled time for departures on Thursdays and 
Saturdays. The flight is made in each direction via Copen- 
hagen, where a 35-minute refuelling and traffic stop is made. 
Returning services leave Moscow on Mondays and Fridays. 

Aeroflot started its reciprocal services on May 16, using 
Tu-104s, and B.E.A. expect to be replacing Viscounts with 
Comet 4Bs early next year. 

As we went to press there came news that Aeroflot was to 
equip two of its Tu-104s with Decca Navigators for a six- 
month trial. These aircraft will be used on the European 
routes out of Moscow, where a large measure of Decca cover- 
age is already available. Although last week’s reports that 
the system was being adopted by Russia are premature, there 
is a good chance that this will follow the trial period. 


The R.A.F.’s First IRBM 


¢ recent months many questions have been asked in the 
House of Commons about the R.A.F.’s first IRBM—the 
American 1,500-mile Thor. Many of these have been concerned 
with Governmental policy and the wisdom, or otherwise, of 
accepting an American weapon that has no place in the U-S. 
armoury. Doubts have also been expressed about its 
operational status and even its technical effectiveness. 

Last week, more questions in this series were put to the 
Secretary of State for Air. Again, the apparently contentious 
subject of status was raised—this time in the light of a state- 
ment made by Senator Symington of the U.S.A. following his 
recent visit to Great Britain. He is reported to have said that 
none of the missile bases here is up to operational standards. 

This cannot, of course, be denied and in reply to this charge 


Photograph copyright “The Aeroplane and Astronautics” 


LASHAM WINNERS.—Back, |. to r.: D. M. Kaye; W. N. Tonkyn; F. G. Irving; 
A. O. Sutcliffe; R. C. Stafford-Allen and H. Mettam. Front: D. J. jones; Cdr. H.C.N. 
Goodhart (second in League !); G. H. Stephenson (winner, League I); Mrs. R. 
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it was reiterated by the Secretary of State that the Thor missiles 
at present in this country are used for training. They will not 
become operational units, he said, until after the successful 
completion of all the trials at present -being conducted at 
Cape Canaveral. 

It was reported that the United States authorities were 
responsible for the provision of the missiles themselves and for 
the training of our personnel. Responsibility for the building 
of the operational sites lies with this country. 

During the past few weeks, we have been able to publish 
a good deal about Thor which, after all said and done, is a 
remarkable long-range weapon with a record of more than 40 
firings to date. In this current issue we supplement all this 
material with a detailed cut-away drawing of Thor and with 
sketches. Perspective to its development story is added by an 
account of the way in which the LIhor as a weapon system 
will be integrated in R.A.F. operation. 


Skywriting Over London 


EVERAL millions of people must have seen the demonstra- 
tion of aerial advertising over London on the morning of 
May 7. The display was made by Overseas Aviation, Ltd., of 
Diisseldorf and Frankfurt, an associate company of Autair, 
Ltd. A German-registered Harvard, which had flown direct 
from Amsterdam, was used. Flying it was Sqn. Ldr. T. 
Thompson, who specializes in this form of work. 

This work is usually done at a height of between 13,000 and 
18,000 ft.; the company has been doing a lot of it on the 
Continent, mostly in Germany, Holland and Belgium. 

The substance is a specially developed oil-based chemical 
mixture which condenses on release. The flying on this occasion 
was very accurate, although the wind was strong enough to 
obliterate one word by the time the second was formed. The 
aircraft flies at about 120 knots. 

Advertising of this sort costs from £5 to £10 a letter, depend- 
ing on the time of day, time of year, and weather conditions. 
Obviously a clear sky is desirable, which is why there is more 
skywriting abroad than in this country. Rates for peak periods, 
such as Saturday afternoons, are naturally the highest. 


Economy and Diversification 


A HEARTENING opinion of confidence in the future of 
the aircraft industry was expressed in Cheltenham recently 
by Sir George Dowty. He was speaking at the 17th annual 
apprentice prize distribution at Rotol, now a member of his 
group of companies. 

Although the company had joined the Dowty Group at a 
time when they had entered what would undoubtedly prove 
to be a permanent depression in the aircraft industry, said 
Sir George, there was no need for undue alarm. With Rotol’s 
great technical resources it would turn its activities more 
and more to other industries. Sir George added that he looked 
to the future with undiminished confidence. 
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Earlier he had explained that although the largest part of 
the Group’s business was still concerned with the aircraft 
industry, the reduction in military contracts was already 
having a “ profound effect” on their order books. 

On the civil aviation side competition was intense and com- 
panies must work with ever-increasing economy. Changes 
in the Group, Sir George said, must be made to ensure a 
proper integration of its activities at a time when orders for 
aircraft were falling and especially during this transition period. 


One Manufacturer’s View 


N objectively worded and down-to-earth chairman's address 

accompanied the accounts of de Havilland Holdings, Ltd., 
for the year ended September 30, 1958, which were published 
on May 6. Mr. W. E. Nixon referred in particular to the diffi- 
culties experienced by manufacturers of transport aircraft with- 
out the support of a Government policy which stimulates a 
demand for such aircraft. 

“Given such a policy,” Mr. Nixon said, “ we believe that we 
can then compete successfully in the uncommitted markets of 
the World. It is, however, idle to pretend that the British aircraft 
companies can finance from their own resources highly expensive 
new projects without a basic minimum of orders and still com- 
pete successfully with the other manufacturers of the World 
who have sufficient Government orders or subsidies, or both. 

“For these reasons it is essential . . . that the Services and 
national Corporations have a concerted buying policy which has 
some regard to the manufacturers’ need to obtain a reasonable 
return on their heavy investment in one type of aircraft before 
orders are given for replacement.” 

Of the Comet 4 programme, Mr. Nixon explained that, in 
order to offer the deliveries demanded by potential customers, 
de Havilland have had to manufacture a number additional to 
those at present on order. In spite of concentrated sales efforts 
they had as yet been unable to achieve a volume of orders 
necessary to make the project as a whole a remunerative one. 
He believed that the Comet 4 could serve many sectors of the 
American market “ better than any similar aircraft, but it does 
not seem likely under present circumstances that a non- 
American company can achieve any substantial success in 
selling to operators in the United States.” 


Mrs. Grey Marries Again 


oes friends in this country and overseas will join with 
us in wishing every happiness to Mr. and Mrs. Colin 
Parker who were married quietly in London on May 21. Mrs. 
Parker was formerly Mrs. Margaret Sumner Grey, widow of 
the late Charles Grey, founder editor of THe AEROPLANE from 
June 11, 1911 until his retirement in 1939. 

Mr. Colin Parker, son of the late E. S. Parker and of Mrs. 
Parker of the Lawn, Aigburth, Liverpool, was the first 
Pilot Officer pilot to join No. 602 Auxiliary San. on its 
formation in 1926. He was district commissioner in Nyasaland, 
1930-1949, serving during the War in the R.A.F.V.R. in the 
Middle East 1941-45. 


LATEST THUNDERBIRD.— 
End-plates on the booster 
fins—presumably to ensure 
clean separation—are a new 
feature on this English 
Electric Thunderbird de- 
monstrated recently by the 
Army School of Artillery at 
Larkhill. 
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Kenneth Gatland discusses 


and ASTRONAUTICS 


Britain’s Space Prospects 


ROBABLY the best one can say about the Government’s 
plans for space-research is that they at least constitute a 
beginning. And having begun, it is most unlikely we shall 
look back. It is the “ going forward” that raises most concern 
for if we are timid in our initial approach we could easily miss 
opportunities which could pay handsomely in the years ahead. 
First, however, let us consider the statement which the Prime 
Minister made before the Commons on May 12:— 

“There are two problems to be considered in relation to a 
British contribution to space research; the nature and design 
of the instruments to be carried into space; and the means by 
which the containers for these instruments are launched. 

“With regard to the first, with the assistance of Fellows of 
the Royal Society and with the endorsement of the Advisory 
Council on Scientific Policy, a programme for the design and con- 
struction of instruments to be carried in Earth-satellites has been 
approved. Work will begin at once. 

“With regard to the second, there may well be scope for joint 
action with the United States, with the Commonwealth or with 
other countries. We therefore plan to send to Washington a team 
of experts, including Professor H. S /. Massey, to discuss 
possible Anglo-American co-operation; and we are also opening 
consultations with other Commonwealth countries é 

“ Meanwhile, however, design studies are also being put in 
hand for the adaptation of the British military rockets which are 
now under development. This will put us in a position, should 
we decide to do so, to make an all-British effort. 

“IT have asked my noble Friend, the Lord President of the 
Council, in consultation with my right hon. Friend the Minister 
of Supply and other Ministers concerned, to exercise general 
supervision of these new developments. 

Explaining the Statement 

No one had exactly expected the Government's proposals 
to challenge Russian and American supremacy in space- 
exploration, but the programme outlined at a Press conference 
held the same afternoon as the Prime Minister made his state- 
ment gave little indication that anything but a bare minimum 
of pure research was to be expected for some time to come. 
Presided over by Viscount Hailsham, the Lord President of 


the Council, the Press conference was supported by 
Mr. Aubrey Jones, Minister of Supply; Sir Owen 
Wansbrough-Jones, chief scientist, M.o.S.; Mr. W. H 
Stephens, director-general, ballistic missiles, M.o.S.; and 


Professor H. S. W. Massey and Sir Edward Bullard. repre- 
senting the Royal Society. 

On the question of finance, the bedrock of the problem, 
Viscount Hailsham would merely say that an expenditure of 
hundreds of thousands of pounds was envisaged rather than 
millions of pounds. Plans were at present in a purely explora- 
tory stage and Professor Massey was going to America in four 
weeks’ time to assess facilities offered under the Cospar* 
arrangements whereby British-built instruments might be 
launched by American satellite vehicles. As previously reported 
(THE AEROPLANE AND ASTRONAUTICS, May 15, 1959, page 575), 
Canada has already negotiated a similar agreement with the 
National Aeronautics and Space Administration for launching 
a radio-satellite, although not within the province of Cospar. 

Replying to questions, members of the panel suggested that 
if the Cospar facilities were taken up, the satellite payload 
would probably amount to some 150 Ib. This is the design 
payload of the Scout four-stage solid-propellent satellite 
launcher, expected to make its initial tests from the NASA 
Pilotless Aircraft Research Station on Wallops Island, Va., 
next summer (THE AEROPLANE AND ASTRONAUTICS, May 8, 1959, 
page 555). Use of this vehicle—in which Professor Massey 
confirmed to the writer he was interested—would suggest the 
end of 1960 as the earliest we could launch our equipment. 

Of the experiments themselves, Professor Massey said there 
was so much for Earth-statellites to study that it would be 20 
to 40 years before this aspect of space-research was “ worked 
out.” The kind of experiments envisaged would be an exten- 
sion of the work already undertaken in the Skylark high- 
altitude programme in which instruments had been projected 
to altitudes of about 100 miles. The Royal Society had 
suggested that we might investigate the outer fringe of the 
atmosphere and how this extended out into interplanetary space; 
we might also study the charged constituents in the extreme 
outer limits of the atmosphere. These experiments had not yet 


*COSPAR: Committee on Space Research. set up by the International 
Council of Scientific Unions (1-C.S.U.) to arrange for internationa! collabora- 
tion on scientific experiments conducted in space. This international com- 
mittee held its first meeting in the rooms of the Roya! Society on November 
14-15, 1958, and its second mecting in The Hague on March 12-14 this year 


been flown in either Russian or American artificial satellites. 

Professor Massey commented that we might develop 
apparatus for looking back on the Earth; knowledge of radia- 
tion reflected back into space would have importance in 
meteorology. We should like to investigate the Sun and stars, 
not merely in the visible spectrum but in the ultra-violet and 
short-wave regions as well. Studies of the Earth’s magnetic 
field and of micro-meteorites, Sir Edward Bullard interjected, 
might also be included. 

Nor did it matter, said Professor Massey, if two satellites 
were up at one time reporting more or less the same inform- 
ation. Cross-checking of data between various countries would 
be invaluable in obtaining definitive results. The various 
University Departments would play an important part in this 
programme, as indeed they had already done in providing 
instrumentation for Skylark. 

The use of an artificial satellite in place of a rocket—which 
is merely fired up vertically through the atmosphere and 
immediately descends to the ground—is in itself a big step 
forward, for thereby measurements may be taken continuously 
Over an extended period. 


Adaptation of Blue Streak 

The second phase of the proposed programme is concerned, 
as the Prime Minister said, with the adaptation of missiles 
obtained from the military programme. Mr. W. H. Stephens 
stated at the Press conference that Blue Streak could be used 
with a Black Knight as second stage and whatever third stage 
that might be necessary to put into orbit the instruments the 
scientists required. This would permit the launching of payloads 
of the order of 1,000 lb. at a few hundred miles, or corre- 
spondingly smaller payloads at greater distances. Again, these 
were purely tentative proposals involving design studies only. 

Clearly, the early decision to invoke the aid of Cospar, or 
at least to sound out the opportunities, has been prompted by 
a desire to get a programme started in the simplest and least 
expensive manner. At the same time, design studies will be 
made of possible Blue Streak launching systems to ensure that, 
should the need arise, heavier payloads could be launched with 
British rockets in the light of further experience. 

There was, however, no suggestion that contracts would be 
placed for a properly designed second stage for Blue Streak 
which could raise its payload potential to around one ton and 
considerably extend our research opportunities in the future. 
It is of interest to point out that de Havilland Propellers are 
presenting a paper, “ General Review of a British Space Flight 
Project Based on Blue Streak,” at the British Interplanetary 
Society’s First Commonwealth Spaceflight Symposium in 
August. 

The programme as envisaged, Viscount Hailsham stressed, 
was entirely non-military in character, affecting only the interests 
of pure science, but work of this kind had never failed to pay 
dividends in the end. To co-ordinate the new activities, a 
steering committee was being set up under the chairmanship 
of Sir Edward Bullard, which would include representatives of 
the Royal Society, the Air Ministry, and the Ministry of Supply; 
the industry would not be represented but would be consulted 
as the need arose. 

There was nothing in the Government’s proposals to suggest 
that we are taking cognizance of the important new develop- 
ments in communications, reconnaissance, etc., which are now 
opening up for artificial satellites, although reconnaissance and 
astronomical satellites requiring stabilized platforms have 
apparently received their quota of study by the R.A.E. (THE 
AEROPLANE, February 20, page 207.) 

Our space policy is thus fairly clear. Britain is to embark 
on a limited programme of satellite research that, at least in 
its early stages, will not conflict with the Defence Programme, 
more specifically with the development and testing of the Blue 
Streak LRBM. This is both sensible and realistic. Neverthe- 
less, if we intend to make practical advances in the years ahead 
with all manner of possibilities that are now beginning to open 
up, we must ensure two things: we must keep under constant 
review developments in the entire astronautical field, and we 
must constantly seek avenues for research in which this country 
can take positive initiative. 

These opportunities may be considerably enhanced once 
active co-operation with the United States is established. As 
we have emphasized before, planning must be the kevnote—and 
at this vital stage it is imperative that the fullest advantage is 
taken of the lively and inevitably younger minds represented 
among the project teams of our aircraft and missile industries. 
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Ten Canberra Years 


T hardly seems possible that nearly 10 years have elapsed 

since the English Electric Canberra made its début at the 
§.B.A.C. Show at Farnborough. The sight of Britain's first 
jet bomber being put through its spectacularly manceuvrable 
paces will long be remembered. 

This was indeed nearly 10 years ago, for the 10th anniversary 
of the Canberra's first flight came last week, on May 13. And 
in the decade since May 13, 1949, the Canberra has established 
itself as a classic aircraft. 

Production orders for this famous bomber were given before 
the prototype made its first flight. And it will be in production 
for many months to come, for Canberras are still being built 
for the Royal Air Force, the Royal New Zealand Air Force, 
the Royal Rhodesian Air Force, the Indian Air Force and 
the Peruvian Air Force; and it seems probable that Iraq will 
also crder some. 

The R.A.F. Canberras, PR.9s, are being built by Short Bros 
and Harland at Belfast. The others are being produced at 
Samlesbury in Lancashire by English Electric. 

To date, 1,335 Canberras have been built—884 in the British 
factories of English Electric, Shorts, A. V. Roe and Handley 
Page; 48 in Australia, and 403 in the U.S. by the Glenn L. 
Martin Co. Nine overseas countries have bought Canberras 
and these exports, including the manufacturing licences sold 
to the U.S and Australia, have already earned more than 
£50 million for Britain, much of it in dollars. 

Twenty-three different marks of Canberra have been built 
and the aircraft's range, speed and ceiling have been pro- 
gressively increased as more powerful and economic Rolls- 
Royce Avons have been installed in the aircraft. For example. 
one of the latest Canberras has a range of 4,340 miles com- 
pared with the 2,660-mile range of the first production aircraft. 

During its 10-year career the Canberra has set up 22 World 


1,335 CANBERRAS BUILT.—Today, 10 years after the proto- 

type flew, English Electric Canberras are in production at 

Samlesbury (above) and Belfast, and the 1,335th Canberra has 
just made its first flight (below). 


records, of which 16 still stand. Nineteen of these were for 
speed between various points and three were altitude records. 

Clearly the Canberra wears its 10 years lightly. Its life 
as an effective military aircraft and as an export earner for 
Britain still has years to run. (See also p. 586.) 


Variants 


Crew 2—Avon RA.2 engines. 


B.1 
B.2 Tactical bomber—Crew 3—Avon RA.3 engines—Built by 
English Electric, A. V. Roe, Handley Page, and Short and 
Harland. Deliveries to R.A.F. and Venezuela. 


reconnaissance — Crew 2— Avon RA.3 


PR.3 Photographic 


engines. 

Pilot trainer—Crew 3—Avon RA.3 engines—Deliveries 
to R.A.F., Venezuela, Rhodesia and India. 

Crew 3—Avon RA.7 engines—First aircraft to incorporate 
integral wing tanks. Later became prototype B(1).8. 
Tactical bomber—Crew 3—Avon RA.7 engines—Built by 
English Electric and Short and Harland. Deliveries to 
R.A.F., France and Ecuador. 

Interim interdictor/tactical bomber—Crew 3—Avon RA.7 
engines—Interim version of B(I).8. 


T4 
B5 
B.6 


B(I).6 
PR.7 


B(I).8 
PR.9 


Photographic reconnaissance — Crew 2— Avon RA.7 


engines. 
Night interdictor/tactical bomber—Crew 2—Avon RA.7 
engines—Deliveries to R.A.F., Peru and Venezuela. 
reconnaissance—Crew 2 


High-altitude photographic 
Incorporated redesigned 


Built by Short and Harland. 
wing of increased area. 
Unmanned target aircraft—Avon RA.3 engines—Converted 
from B.2 by Short and Harland (for Australia). 

A.1. radar trainer/radar interference aircraft—Crew 2 or 4 
—Avon RA.3 engines—Converted from B.2 by Boulton 
Paul. 

Interdictor/tactical bomber—Crew 2—Avon RA.7 engines 
—Modified version of B(I).8 (for New Zealand). 
Trainer—Crew 3—Avon RA.3 engines—Modified version 
of T.4 (for New Zealand). 


Tactical bomber—Built in Australia, and similar to B.6. 


U.10 
T.ll 


B(I).12 
T.13 
B.20 
PR-57 
B-57A 
RB-57A 
B-57B 
B-57€ 
B-57D 
B-57E 

B(I)-58 


Photographic reconnaissance—Crew 2—Avon RA.7 engines 
—Modified version of PR.7 (for India). 


Tactical bomber—Crew 2—Wright J65-W-1 engines 
built equivalent of B.2. 


Reconnaissance—Crew 2—Wright J65-W-1 engines. 


U.S 


Night intruder/tactical bomber—Crew 2—Wright J6S-W-| 
engines. 


Dual contro! version of B-5S7B for operational pilot train- 
ing—Crew 2—Wright J65-W-1 engines. 


Reconna‘ssance—Crew 2—Pratt & Whitney J57 engines. 


Target-tug version—Crew 2—Wright J65-W-1 engines. 


Inierdictor/tactical bomber—Crew 2—Avon RA.7 engines 
~Modified version of B(1).8 (for India). 
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Longer-haul Vehicle Ferries 
OW that Silver City Airways has built up its aircraft 


utilization on short-haul coast-to-coast vehicle-ferry opera- 
tions a new and vigorous effort is to be made to interest business 
and other travellers in longer-haul services. 

Such experimental services—like those from Birmingham and 
to Switzerland—have been tried in the past with the idea that 
some motorists might be glad to pay higher air fares in order 
to save motoring time and effort. An intensive effort, with, 
presumably, attractive fares based on the increased utilization 
obtained from aircraft and crews, is now to be made 

Applications have been put in by Silver City for licences 
for vehicle-ferry services from Lydd and Manston to Cologne. 
Paris (actually Cormeilles, north-west of the city) and Auxerre 
(100 miles south-south-east of Paris). Services, starting on a 
daily frequency, will be flown in daytime during the less busy 
months and at night during the peak summer periods. If the 
licences are granted Silver City hopes to start operations to 
and from Paris in September. 

Although there has apparently been a steady sign of customer 
interest in such longer-haul services, it remains to be seen 
how this interest will be reflected in practice when fares have 
to be paid. So far, the resistance to such operations has come 
mainly from Silver City, by whom they have been considered 
to be fundamentally uneconomic unless realistic fares were to 
be charged. 

The change in policy is the result of the fact that more aircraft 
and crew hours can now effectively be made available and 
can be used to offer a network and frequency which will be 
of real value to the prospective traveller. The services will be 
planned so that “ spare” aircraft hours are used—hours which 
would not have been economically available the earlier 
years of operation. 


Break-through for the CL-44 


ETAILS were given last week of the simultaneous orders 
for a total of 15 Canadair CL-44s placed by Seaboard and 
Western Airlines and the Flying Tiger Line, two of the World's 
foremost all-freight carriers. These orders for this Tyne-engined 
Britannia derivative were exclusively forecast in Tue 
AEROPLANE for March 13; it is now confirmed that Seaboard 
and Western has ordered five and the Flying Tiger Line has 
ordered 10. Each company has taken an option on five more 
aircraft. The combined value of the contracts is $70 million. 
Seaboard and Western Airlines is the largest international 
all-cargo line and will use its CL-44s on transatlantic services. 
The Flying Tiger Line is the World’s largest all-freight opera- 
tor and the only U.S. airline flying regular transcontinental 
freight services. It will use CL-44s on domestic freight routes 
and for international and military charter work. Both airlines 
will put the new type into operation in 1961. 

Version of the Canadair freighter now ordered is the 
CL-44D-4, details of which were first given in THE AEROPLANE 
for April 10. Powered by four 5,370 e.h.p. Rolls-Royce Tyne 
$15/10s (R.Ty.12 rating), the CL-44D-4 is a commercial freight 
version of the aeroplane already in production for the 
R.C.A.F., and introduces the hinged tail for rear-loading. 
Seaboard and Western and Flying Tiger Line have thus become 
the first operators in the World to order an aeroplane with 
this feature, as well as the first U.S. airlines to purchase 
Canadian aeroplanes. Canadair have offered a similar variant 
to the R.C.A.F. as the CL-44G, and Boeing, Convair and 
Douglas all have submitted swing-tail versions of their turbojet 
transports to the U.S.A.F. 

Direct rear-loading is undoubtedly one of the major attrac- 
tions of the CL-44D-4. Through the rear opening, 11 ft. by 
6 ft. 9 in., the total payload of 65,000 Ib. can be loaded 
unloaded in 19 minutes. A _ single unit, weighing up to 
65,000 Ib. and measuring 85 ft. in length and 11 ft. by 6} ft. 
in cross section, can be accommodated. Combined with ease 
and flexibility of loading in the Canadair CL-44 are important 
reductions in direct operating cost; figures as low as 24 cents/ 


in 


INAUGURAL TROOPING.—The first trooping flight to 

Singapore by Hunting-Clan Britannia 317 left London Airport 

on May 15; Mr. Duncan Sandys was present to see the passengers 

off. The new service replaces that previously operated by 

Airwork and Skyways Hermes and obviates night-stops. The 

Britannias carry 114 passengers and fly via Istanbul, Karachi 
and Bombay. 


Photograph copyright ‘The Aeroplane and Astronautics’ 
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CL-44D-4 


Overall length: 136 fc. 8 in. 
Gross wing area: 2,075 sq. ft. 


Dimensions 

Span: 142 ft. 3.6 in 

Overall height: 38 ft. 7 in 

Sweepback: 7° at 25% chord. 

Internal cabin dimensions 
Length (ex. flight deck): 98 fe. 7 in 
Max. width: 132 in Max. height: 80 in. 
Max. usable floor area (ex. flight deck): 1,080 sq. ft. 


Capacities 
Max. usable cabin volume (ex. flight deck): 6,380 cu. ft. 
Volume of underfloor freight holds: 1,011 cu. ft 


Powerplants 
Four Rolls-Royce Tyne R.Ty.12 Mk. 515/10 
Take-off power each (1.S.A., s.|.): 5,730 e.h.p. at 15,250 r.p.m 
De Havilland Hydromatic four-blade propellers, 16-ft. diameter 


Weights and loadings 
Basic operational: 90,673 ib 
Mfrs. max. payload: 64,327 Ib Max. take-off: 205,000 Ib 
Max. landing: 165,000 Ib Max. zero fuel; 155,000 It 
Wing loading (max. t-o. wt.): 99.0 Ib./sq. ft 
Wing loading (max. landing wt.): 79.5 Ib./sq. ft 
Power loading (max. t-o. wt.): 8.9 Ib./e.h.p 


Total fuel: 81,200 Ib. 


Performance (guaranteed) 

Recommended cont. cruising speed (!.S.A.) 
and 172,000 Ib.); specific consumption 
power (per engine): 3,040 e.h.p 

Approach speed (at max. landing wt.): 123 knots 

Balanced ig length (S.R.422A, max. t-o. wt 
7,660 f 

Landing field length (S.R.422A, max 
6,780 f 


320 knots (at 25,000 fr 
0.395 ib./t.e.h.p./hr.; 


1.S.A., sea level): 


landing wt., LS.A., sea level) 

Range ned off to landing), still air, no reserves, 1.S.A., max. fuel 
(10,150 Imp. gal.): 5,600 nmaut. mi. with 33,127 Ib. payload at 
320 knots (mean) at 30,000 fc. (mean) 


ton-mile are estimated by Canadair for the developed CL-44E 
which will have a payload of over 100,000 Ib. 

Commenting on the orders for the CL-44, Mr. Raymond A. 
Norden, president of Seaboard and Western, said that this 
aircraft was a “major economic break-through in airfreight 
which will permit the international airlines to compete more 


favourably with the steamships for the vast tonnage now 
moving across the oceans of the World.” Mr. Robert W. 
Prescott, president of the Flying Tiger Line, said, “In the 


CL-44 we have cheaper power married to the proper airframe. 
This combination must result in lowered costs which should 
lead us to the long-sought ton-mile rate of 10 cents as com- 
pared to today’s 20 cents tariffs.” 

The CL-44 is already in production for the R.C.A.F., which 
has ordered 10. These will not, according to present plans, 
have the hinged tail, and they will be equipped as mixed 
personnel/supply transports. The first CL-44 is expected to fly 
before the end of this year. A specification for the CL-44D-4 
as ordered by the two U.S. operators appears above arranged 
in our standardized presentation 
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DC-8 Development and Testing 


Aare exactly a year ago, on May 30, 1958, the Douglas 
DC-8 made its first flight, watched by many thousands of 
Douglas workpeople (and a representative of THE AEROPLANE). 
In the intervening 12 months, Douglas have said little about 
the progress of production and flight tests, their public relations 
policy in this respect having been in marked contrast to that of 
other West Coast manufacturers. It may be useful, at this stage, 
therefore, to summarize progress to date and some recent 
developments. 

At the time of writing, the eighth DC-8 was about to make its 
first flight. This particular aircraft will be the first delivered 
to a customer—United Airlines—for use on crew training and 
familiarization prior to certification. The other seven models 
are being used for the F.A.A. certification programme, which 
began during April and is concerned primarily at the moment 
with the JT-3C-powered domestic model. The second DC-8 
did not fly until November 29, 1958, and was a JT-4A-powered 
international model; destined for Pan American, it had 

reviously been used for structural testing. It was followed 
by the first DC-8 in airline livery in December, and since then 
aircraft have been coming off the line at about one a month. 
Next to fly, after the United trials aircraft, will be the first of 
the T.C.A. fleet with Rolls-Royce Conway engines. 

Douglas have delayed starting the actual F.A.A. tests, for 
which the “type inspection authorization” was issued last 
month, in order to incorporate as many as possible of the 
engineering changes found necessary in their own preliminary 
flight tests, and so obtain approval at the best possible per- 
formance. Significant changes introduced since the Douglas- 
financed prototype flew are the unique noise suppressor/thrust 
brake installation at the rear of the engine pods, and the leading- 
edge slots on the wing. 

Despite the late start on the certification programme, the 
target date is now August rather than October, and if all 
goes well, United hope to start scheduled domestic service 
in mid-September. Indicative of the pressure which Douglas 
is putting on the test programme was the very brief appearance 
of a DC-8 at the Las Vegas display last month; the aircraft 
shown was No. 4, which is being used for icing tests. The 
first transcontinental journey was made by a DC-8 earlier in 
April, when it flew from Edwards Air Force Base to Friendship 
Airport, Baltimore, in 4 hours 13 minutes. 


Flutter Tests 


An ee part of the DC-8 flight tests completed to 
date has n concerned with flutter investigation, some details 
of which were given by William H. Magruder, a Douglas 
experimental test pilot, during the Las Vegas lectures. 

For the flutter investigation on the DC-8, small hydraulically 
operated aerofoils or vanes were mounted one on each wing 
tip, where they could be contiolled by the flight engineer in 
the cockpit. Mr. Magruder describes the method as follows:— 

“Selected variable reactions to excitation are relayed to a 
ground telemetry (station) where testing and design engineering 


personnel monitor results and advise the flight crew prior to 
excitation of each new mode before advancing to the next 
speed. The time interval between mode excitation usually is 
about 20 seconds and about 1 or 2 minutes between speed 
advances to allow examination of the records. The identifica- 
tion of critical modes is accomplished by allowing the wing 
tip vanes to sweep the frequency band from one to 15 c.pss. 
both symmetrically and anti-symmetrically. This feature is 
controlled from the flight engineer’s station. 

“In order to ensure that the high-frequency modes are 
adequately excited, impulse generators, in the form of small 
cannon shells, are located in the vertical and horizontal 
stabilizers. These shells incorporate a powder with a highly 
controlled burning rate and can be ground-adjusted to produce 
the desired frequency. They can, in the case of the horizontal 
stabilizer, be fired symmetrically or anti-symmetrically. These 
devices then cover the frequency ranges in the 20 c.p.s. region. 

“ Experience has shown that even with the more sophisticated 
devices described, control pulses are still necessary and even to 
the extent that the controls are both pulsed and oscillated. 
Some modes even require inputs in both directions. During 
these tests the ground station is also utilized to ensure that the 
frequencies have been adequately excited and that structural 
integrity has not been violated. 

“ After the programme has advanced to a point where the 
aeroplane has entered the compressibility buffet boundary, the 
pilot is pretty much on his own. The buffeting of the aircraft 
and the instrumentation make on the spot evaluation very 
difficult if not impossible. Fortunately, in the case of the DC-8, 


Howard Levy photographs 
A typical DC-8 interior for U.S. domestic operations, with 
five-abreast seating and featuring the “tube-look.”” Reading 
lights are located at the corner of each seat. 


as the Mach number exceeds about 0.92, the longitudinal 
Stability becomes quite positive, making the aircraft consider- 
ably easier to fly than in the transonic region from 0.88 to 0.92. 
The tests after Mach 0.88 are flown in increasingly steeper 
dives until Mach 0.95; starting at 40,000 feet with full thrust, 
the aircraft dive angles increase from 14° to 25° at 25,000 feet. 
The time interval to accomplish the necessary testing is squeezed 
into less than one minute before exciting all the various modes: 
as a result, many dives are necessary. 

“ During the initial flutter testing of the DC-8 over 100 hours 
of flying and approximately 5} months were necessary to 
advance the aircraft to the dive speed limit of 0.95 Mach 
number. 

“ The increments of speed used in planning the flights usually 
adhere to Mach number advances of Mach .02 to 0.9 and then 
Mach .01 to 0.95. Airspeeds at lower altitudes increased in 
20-knot increments to 360 knots and then in 10-knot increments 
to 430 knots. The starting point for testing was Mach 0.7 and 
250 knots LAS. 

“When one considers these increments and the fact that both 
primary control systems and emergency or alternate control 


(Continued on page 593) 


The DC-8 cockpit, also in U.S. domestic configuration. 
Unlike the Douglas piston-engine series with their two 
banks of throttles, the -8 has only one bank. 
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The Superiority of E.A.T.0.35 


a few pints of this Oil 


THE AEROPLANE 
and ASTRONAUTICS 


put payloads up by tons... 


ESSO AVIATION 
TURBO OIL 35 


—the pioneer among 
synthetic engine oils, was 
introduced nearly 10 years 
ago. It has enabled engine 
builders and aircraft 
constructors to develop 
their projected designs. It 
is still essential to the full 
and unrestricted operation 
of British turboprop and 
turbojet-engined aircraft. 


DESIGN FREEDOM: 


E.A.T.O. 35 has given engine 
builders freedom of design, 
enabled them to produce com- 
pact engines of low weight, 
developing such power at tem- 
peratures and stresses that 
prior to its availability — would 
have been unthinkabie. 


PERFORMANCE: 


E.A.T.O.35 is the only lubri- 
cant that fulfils every require- 
ment in all British turboprop 
and turbojet engines under all! 
operational conditions in all 
British aircraft. Essential pro- 
perties are maintained through- 
out its life, and E.A,T.O,35 is 
fully capable of withstanding 
maximum design temperatures. 


ECONOMY: 


E.A.T.0.35 has the lowest 
operational cost of all engine 
oils in airline use. It has solved 


the problems attending the 
storage of several oil grades, 
and has eliminated many other 
organisational problems in 
operation. It has 
extraordinary life in civil 
operation because it suffers 
little degradation in normal 
use. The repeated reclamation 
by filtering of used E.A.T.O0.35 

carried out by approved 
specialist firms — still further 
increases the economy of its 
employment. 


airline 


AVAILABILITY: 


Stocks of E.A.T.0.35 are 
maintained at all the major 
airports used by operators of 
turbine-engined aircraft. 

This oil has been a consistent 
earner of foreign currency for 
Great Britain over a number 
of years, and it has been a 
factor in the sale of British 
aero engines oversea. 


pre-eminent in lubrication 
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SH. COMMONWEALTH 


All the aircraft shown in this painting fly only on Esso Aviation Turbo Oil 35 


1 de Havilland Comet 4 5 Lockheed CL-329 Jetstar 
2 Bristol Britannia 317 6 Grumman 159 Gulfstream 
3 Armstrong Whitworth 650 Argosy 7 Douglas DC-8 


4 Vickers Viscount V.805 8 Boeing 707-420 Stratoliner 
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FRANCE 


Fokker F.27 Friendship 
Sud-Aviation Caravelle 
Vickers Vanguard V.951 
Handley Page Dart Herald 
Westland Westminster 
Fairey Rotodyne 


Painted by Joha Young, S.Av.A 
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builders and aircraft 
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their projected designs. It 
is still essential to the full 
and unrestricted operation 
of British turboprop and 
turbojet-engined aircraft. 
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DESIGN FREEDOM: 


E.A.T.O. 35 has given engine 
builders freedom of design, 
enabled them to produce com- 
pact engines of low weight, 
developing such power at tem- 
peratures and stresses that 
prior to its availability — would 
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perties are maintained through- 
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maximum design temperatures. 
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E.A.T.0.35 has the lowest 
operational cost of all engine 
oils in airline use. It has solved 
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the problems attending the 
storage of several oil grades, 
and has eliminated many other 
Organisational problems in 
airline operation. It has 
extraordinary life in civil 
Operation because it suffers 
little degradation in normal 
use. The repeated reclamation 
by filtering of used E.A.T.0.35 
—carried out by approved 
specialist firms — still further 
increases the economy of its 
employment. 


AVAILABILITY: 


Stocks of E.A.T.0.35 are 
maintained at all the major 
airports used by operators of 
turbine-engined aircraft. 

This oil has teen a consistent 
earner of foreign currency for 
Great Britain over a number 
of years, and it has been a 
factor in the sale of British 
aero engines oversea. 
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The Superiority of E.A.T.0.35 


Progress is a serious game of leapfrog. Competition 
is the urge ina Free Wor!d. For maximum economy 
of operation, aircraft must fly higher and fly faster. 
The first leap away from traditional means of flying 
higher and faster, was the development of the gas 
turbine. To produce even more power from a given 
weight of engine, designers, engineers, metallurgists, 
aerodynamicists and fuel combustion technologists 


acted in concert. 


E.E.L.3 led the breakaway 


Higher power, higher stresses, and wider tempera- 
ture extremes imposed their conflicting demands on 
engine lubricants. Esso European Laboratories led 
the breakaway from the traditional mineral oils. 
The first synthetic lubricant for aviation gas turbines 
was E.E.L.3 
world where familiarity is bred from respect. World 


familiarly known as “ Eeloil” in a 


aviation respected E.F.L.3 when it was introduced 
in 1947, and all aircraft with British turbine engines 
throughout the Free World are now operated almost 
exclusively on its successor: Esso Aviation Turbo 
Oil 35. 


No other oil 

has comparable performance 
E.A.T.0.35 has kept its pre-eminence for over 
10 years, as the only oil that complies with every 
conflicting demand of aircraft operation, including 
sub-zero starting on polar airfields and resistance to 


N 


tin 
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high temperatures conducted back to turbine bearings. 
E.A.T.0.35 has teen, and still remains, the only 
lubricant that reconciles low viscosity, good pumpa- 
bility and lubrication at temperatures down to —40°, 
with low volatility and adequate lubrication at 
temperatures exceeding 250°C. No other oil has 
comparable performance. 

E.A.T.0.35 is unique among lubricants employed 
in aero engines because consumption is negligible, 
and the used oil suffers little degradation: hence it 
is reclaimable by simple filtration. Under these 
circumstances, aircraft designers and constructors 
have been safely able to allow for the minimum 
lubricant weight penalty and minimum replenish- 
ment cost. For example: 7s. 6d. is the average oil 
cost per 1,000 miles of operating a de Havilland 
Comet 4. Each of its Rolls-Royce Avon engines 
contains a mere I1 pints in the oil system. 


Famous aircraft 


Esso offer grateful thanks to all concerned in the 
aircraft industry. Without their willing co-operation, 
the development of this superior oil would have 
been impossible. 

A four-colour plate showing world-famous aircraft 
that operate on E.A.T.O.35 is presented on the inside 
pages of this folded insert as an acknowledgment 
of collaboration with the industry and of joint 
progress. Esso are proud to have drawn freely from 
a common fund of goodwill which has promoted 
the advancement of aeronautical science. 


Flight in the 21st century is already the concern of Esso technologists 


Esso Petroleum Company Limited, 36 Queen Anne's Gate, London S.W.1 


Aviation Technical Service, Telephone: RELiance 1261 


| 


The Superiority of E.A.T.0.35 


Progress is a serious game of leapfrog. Competition 
is the urge in a Free Wor!d. For maximum economy 
of operation, aircraft must fly higher and fly faster. 
The first leap away from traditional means of flying 
higher and faster, was the development of the gas 
turbine. To produce even more power from a given 
weight of engine, designers, engineers, metallurgists, 
aerodynamicists and fuel combustion technologists 
acted in concert. 


E.E.L.3 led the breakaway 


Higher power, higher stresses, and wider tempera- 
ture extremes imposed their conflicting demands on 
engine lubricants. Esso European Laboratories led 
the breakaway from the traditional mineral oils. 
The first synthetic lubricant for aviation gas turbines 
was E.E.L.3 —familiarly known as “ Eeloil” in a 
world where familiarity is bred from respect. World 
aviation respected E.F.L.3 when it was introduced 
in 1947, and all aircraft with British turbine engines 
throughout the Free World are now operated almost 
exclusively on its successor: Esso Aviation Turbo 
Oil 35. 


No other oil 

has comparable performance 
E.A.T.0.35 has kept its pre-eminence for over 
10 years, as the only oil that complies with every 


conflicting demand of aircraft operation, including 
sub-zero starting on polar airfields and resistance to 
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high temperatures conducted back to turbine bearings. 
E.A.T.0.35 has teen, and still remains, the only 
lubricant that reconciles low viscosity, good pumpa- 
bility and lubrication at temperatures down to —40°, 
with low volatility and adequate lubrication at 
temperatures exceeding 250°C. No other oil has 
comparable performance. 

E.A.T.0.35 is unique among lubricants employed 
in aero engines because consumption is negligible, 
and the used oil suffers little degradation: hence it 
is reclaimable by simple filtration. Under these 
circumstances, aircraft designers and constructors 
have been safely able to allow for the minimum 
lubricant weight penalty and minimum replenish- 
ment cost. For example: 7s. 6d. is the average oil 
cost per 1,000 miles of operating a de Havilland 
Comet 4. Each of its Rolls-Royce Avon engines 
contains a mere 11 pints in the oil system. 


Famous aircraft 


Esso offer grateful thanks to all concerned in the 
aircraft industry. Without their willing co-operation, 
the development of this superior oil would have 
been impossible. 

A four-colour plate showing world-famous aircraft 
that operate on E.A.T.O.35 is presented on the inside 
pages of this folded insert as an acknowledgment 
of collaboration with the industry and of joint 
progress. Esso are proud to have drawn freely from 
a common fund of goodwill which has promoted 
the advancement of aeronautical science. 


Flight in the 2!st century is already the concern of Esso technologists 


Esso Petroleum Company Limited, 36 Queen Anne's Gate, London S.W.1 


Aviation Technical Service, Telephone: RELiance 1261 
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The DC-8 shown at Las Vegas (the fourth to fly) is being used 
for icing tests. This picture shows calibration lines on the 
leading edge and nacelle, and a recording camera on the pylon. 
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systems must be tested and then looks ahead to system changes 
and improvements, it is easy to picture the magnitude of the 
flutter flight testing that can result. In order properly to safe- 
guard the investment of millions of dollars in equipment, a 
unique device was installed on the DC-8 to assist the pilot in 
the event of an immediate need to slow down the aircraft. A 
parachute was installed in the tail capable of providing some 
100,000 Ib. of drag at the design dive speed. This parachute 
was actually deployed at Mach 0.72 at 31,000 ft.” Mechanical 
and explosive-charge jettison systems were employed, 


Turbofan Version 

Douglas offer the DC-8 to the airlines with a choice of three 
types of powerplant—the JT-3C-6, the JT-4A-3 or -9 and the 
Conway. A military cargo version has now been planned, how- 
ever, using the Pratt & Whitney TF33-P-3W turbofan (military 
designation of the JT-3D-2). This variant is the Model 1920, 
and in addition to turbofan engines it features a swing-tail for 
freight and vehicle loading, in common with Boeing 707 and 
Convair 880 projects. At a gross weight of 310,000 Ib. (the same 
as the long-range intercontinental commercial DC-8) the Model 
1920 will have a maximum cargo payload of 80,000 Ib., which it 
can carry over 3,425 naut. miles. Use of the turbofans increases 
the range of the DC-8 by some 20”, for a given payload. 

K.L.M. is reported to be negotiating with Douglas for four 
more DC-8s, which would have turbofan engines. 


North Atlantic Increases 


HE figures for the first quarter of 1959—issued by IATA 

and briefly summarized in last week’s issue (p. 580)- 
show that passenger traffic over the North Atlantic increased 
by 19.9% over that for the same period last year. The 
average passenger load factor, too, showed an improvement of 
2.8 points on last year’s figure. 

The most interesting feature of the figures tabulated below 
is, however, the way in which economy-class travel has 
developed—mainly as a diversion from the tourist class. In 
the first quarter of 1958, before the economy class had been 
instituted, a total of 112,356 passengers flew tourist across the 
North Atlantic; this year the figure had dropped to 15,611, 
whereas 123,480 travelled economy class. This represents 
nearly 65% of the total passenger traffic; of the remaining 
35% some 27% travelled first or de luxe class and only 
8% in tourist seats. The division of flights was: First, 354; 
economy, 157; mixed, 4,522; and all-cargo, 502. 

Something of the way in which the airlines have been coping 
with foreseeable (as well as unforeseeable) passenger class- 
preferences can be seen in the respective load factors which are 
not shown in the table. These were: First, 53.5%; tourist, 
48.7%; and economy, 57.9° The highest factor was 65.5% 
for westbound economy passengers in March and the lowest 
was 36.6% for eastbound tourists in January. 

There was a sharp scheduled cargo increase—by 30.3% on 
the figure for last year—and mail increased by 15%. About 
36% of the cargo was carried on all-cargo flights. 

Although the increase in air traffic has been greater for 
many years than that enjoyed by sea transport, this increase 
is part of a total travel expansion and the shipping companies, 
at least until the end of 1958, were taking a share of the 
additional traffic. Recently published figures show that, 
between 1952 and 1958 inclusive, there was an overall Atlantic 
passenger increase of 69% (from 1,275,000 to 2,150,000), but 
that air traffic increased by 176% during the period against a 
figure of 14% for sea traffic. Last year was the first in which 
air travellers exceeded in number those who crossed by ship. 


NORTH ATLANTIC TRAFFIC—Ist Quarter, 1959 


Eastbound | Westbound Total Zo 

Scheduled flights . 2,750 2,785 5,535 — 08 
Seats offered is bs 170,107 172,070 342,177 14.0 
Revenue pass. : 

First : 27,669 24,134 51,803 

Tourist .. 7,120 8,491 15,611 

Economy ‘ 56,994 66,486 123,480 — 

Total se 91,783 99,111 190,894 +19.9 
Pass. load factor (%) ; 53.7 57.5 55.8 + 28 
Freight (kg.) . ; 3,244,466 3,386,312 6,630,778 +-30.3 
Mail (kg.) .. 1,618,238 1,198,130 | 2,816,368 + 15.0 


The approximate relative figures were 1,193,000 and 957,000, 
with the airlines, therefore, carrying about 55% of the total 
passenger traffic. 


The Soft Answer 


ERIODICALLY there is the inevitable question in the House 

about the desirability of fitting rearward-facing seats in all 
transport aeroplanes—and periodically much the same answer 
is given. 

On May II the question was asked once again, with the 
suggestion that the real reasons for failure to agree to such 
installations was the fact that they involved a small cost and 
payload penalty. Mr. R. Gresham Cooke, the questioner, 
reminded the House (at 11 o'clock at night) of an accident 
investigation recommendation as long ago as 1950 and made 
necessarily gruesome references to the details of three other 
accidents in one of which half the passengers had been “ scalped 
by striking their heads on the seats in front of them.” 

The soft answer, from the Joint Parliamentary Secretary 
to the Minister of Transport, avoided the awkward suggestion 
made by the questioner. There was, Mr. John Hay said, a 
“ substantial lack of evidence” to support the case for back- 
ward-facing seats; there was an extra margin of safety in some 
circumstances, but this margin was small and was likely to 
diminish as “ aircraft became safer”; and such seating arrange- 
ments were psychologically unattractive—and, therefore, com- 
mercially unattractive except on a basis of international 
agreement. Mr. Hay went into great and clear detail to make 
his points. 

This series of answers provided, in a roundabout way, some- 
thing like the truth of the matter. At least it is now being 
admitted that there is a safety advantage, however small, in 
rear-facing passenger seats and that one of the reasons for the 
failure to fit them unilaterally is the fear that there might be 
a risk of being at a commercial disadvantage unless all the 
World’s operators agree to suffer together. In fact it is very 
doubtful indeed if there would be any appreciable commercial 
advantage or disadvantage; B.E.A. have been flying aeroplanes 
around for years in which about half the passengers are, appar- 
ently without complaint, sitting “with their backs to the 
engine.” 

The real point is that the reorganization of the seating in 
a national series of airline fleets will be an expensive and 
troublesome business which nobody cares to face for the sake 
of still problematical passenger safety. The objection is under- 
standable and acceptable on commercial grounds. 

The suggestion that the slight additional danger involved in 
the use of forward- -facing seats is likely to diminish as “ aircraft 
become safer” does not bear examination. The sentence might, 
however, be taken to mean that modern aircraft in a modern 
environment should suffer few accidents, but that their take-off 
and approach speeds are such that the casualty results of any 
accident are unlikely to be influenced by the seating.—#.a.T. 
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The Fighting Services 


Transport Command Inspection 


ECENTLY granted the Freedom of Entry into the City of 

Bath, R.A.F. Colerne is to be visited by H.R.H. the 
Duchess of Kent on May 29 for an inspection of Transport 
Command aircraft. Static and flying displays illustrating the 
activities of the Command are planned for the Royal visit. 

A Hastings will also give a supply dropping display and a 
Britannia C.1 is to demonstrate its capabilities by taking-off 
with 100 troops on board. Aspects of aero-medical work 
will be shown by the crew of a Twin Pioneer and other aircraft 
expected to take part in the flying display include a Comet 2, 
a Valetta and a Pioneer. 

At the static display the Duchess of Kent, who will be 
escorted by the A.O.C.-in-C., Transport Command, Air Marshal 
Sir Denis F. H. Barnett, will be invited to inspect a number 
of transports. 


R.A.F.A. **Air Week ”’ 


IS Royal Highness Prince Bernhard of the Netherlands 
has accepted an invitation from the R.A.F. Association 
Officially to open “ Air Week” at Brighton and to attend the 
Association’s Air Display at Shoreham Airport on May 30. 
The opéning ceremony will take place at Old Steine, 
Brighton, at 11.30 hrs. and Prince Bernhard will attend a civic 
luncheon before returning to Shoreham for the air display at 
14.30 hrs. During the 1939-45 War the Prince served with the 
Free Netherlands Air Force in the United Kingdom. 

R.A.F. participation in the air display is planned to include 
the No. 111 Squadron (Sqn. Ldr. P. Latham) aerobatic team, 
solo Hunter aerobatics and a fly-past by Javelins, Vampires, 
a Beverley, and one each of the three V-bombers. A pupil- 
instructor demonstration will be given using a Chipmunk, and 
solo aerobatics in a Vampire T.11 by Fit. Lt. D. F. Moffat, 
winner of the 1959 Wright Jubilee Trophy. Sgt. A. W. Gough 
of the R.A.F. G.S.A., will give a sailplane display. 


Oxford’s Part in the R.A.F. 


EPLYING to the toast of “The Guests” at the Oxford 
University Air Squadron dinner on May 8 Air Chief 
Marshal Sir Theodore N. McEvoy reminded his hearers that 
the Prime Minister, during his recent visit to Cranwell, had 
said the responsibilities which the R.A.F. have shouldered so 
well in the past will not grow smaller in the future, for though 
weapons and techniques may change, basic military principles 
do not change by land, sea or in the air. There will always 
be a very wide range of jobs that only a manned aircraft 
can perform and if man is destined to move about in outer 
space, then he, the Prime Minister, had no doubt that the 
.A.F. would supply the manpower and the airman will 
become the spaceman. Earlier Sir Theodore had assured his 
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hearers that the manned aircraft was going on and that in 
particular the planned improvements for the V-bombers meant 
their continuance until the 1970s. 

In proposing the toast, the present C.O., Wg. Cdr. A. J. 
Douch, had recalled that when he spoke at the previous dinner 
he had been in command for only 10 days. Quite a lot had 
happened in the intervening year. Flying had been moved 
from Kidlington to Bicester and he paid particular tribute to 
the help which had been forthcoming from the Group Head- 
quarters, Station Headquarters and No. 71 Maintenance Unit, 
particularly mentioning the name of Air Vice-Marshal 
E. N. Lowe, A.O.C. No. 40 Group. 

He welcomed the new Air Officer Commanding-in-Chief 
Flying Training Command, Air Marshal Sir Hugh Constantine, 
and his predecessor, Air Marshal Sir Richard Atcherley. 

Referring to the link between the Squadron and the Service, 
he recalled that there are 11 who were members at the last 
dinner who are now serving in the R.A.F. It gave great 
pleasure to see among their distinguished Service guests some 
who first flew as members of the Squadron. 

After the toast of the Squadron had been proposed by the 
Vice-Chancellor, Mr. T. S. R. Boase, president of Magdalen, 
and Mr. E. P. Mortimer of Oriel had replied, presentation was 
made by Sir Theodore McEvoy of the Flying Proficiency 
Trophy, given by Sir John Siddeley in 1933, to Plt. Off. 
C. M. Labouchere (Christ Church). 

He then presented the Trophy for the Best All-round 
Member, given by Mr. Edward Hack in 1942, jointly to 
N. D. P. Hughes (Balliol) and K. M. Waddell (Merton). 


R.A.F. Appointments 


HE following are among recent Royal Air Force appoint- 
ments:— 

Bomber Command: Gp. Capt. R. T. Frogley, O.B.E., D.F.C., 
to R.A.F. Driffield to command. 

Technical Training Command: Gp. Capt. K. M. Crick, O.B.E., 
to Headquarters as Capt. in charge of Organization; Wg. Cdr. 
J. a to the R.A.F. Technical College, Henlow, for educa- 
tion duties. 


Photographs copyright ““The Aeroplane and Astronautics” 
GERMAN VISITORS.—Left, Herr Strauss, the West German 
Minister of Defence (left), accompanied by Gen. Kammhuber, 
Chief of Staff of the German Air Force (on his left, with Air 
Chief Marshal Sir Thomas Pike) visited R.A.F. Wattisham on 
May 13. Met by Air Chief Marshal Sir Walter L. Dawson, 
Air Member for Supply and Organisation (right), the German 
visitors saw a display by No. 111 Squadron’s aerobatic team 

seen, above, during the bomb-burst. 
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1 
7 Aircratt A Twin piston-engined airliner 
Aircraft B Four piston-engined airliner 
25 Aircraft C Medium-haul jet 
Aircraft E Medium-haul four-engined jet-prop 
Aircraft F Short Medium-hau! four-engined jet-prop 
The comparable standard of Economy Class seating has 
been assumed throughout for ali aircraft 
‘ The attraction of cheap rate tickets 
\ has already been proved on long 
20 + > 4 distance routes. On North Atlantic 
A 4 travel at economy fares. 
7 | | . . 
< \ 5 A similar cut in fares would be 
ably. The only aircraft capable of 
t + and making a profit, is the Vickers 
KERS VANGUAR 
betes | In its economy class layout, the 
} | Vanguard has over 50%, greater 
ea) 300 100 1.500 profit potential than any competi- 
SECTOR LENGTH — STATUTE MILES tive air liner. By a substantial 


margin its seat-mile costs are the 
lowest on offer today. 


Only the VANGUARD has all a 
these features 425 m.p.h. cruising - Seat-mile What fare cuts oe 


cost as low as one cent per seat-mile - Freight capacity 1o tons are possible ? 


at normal densities + Full routing and A.T.C. flexibility - Can At 65% passenger load factor the ; 
use normal existing airfields - Quick turn-round No airfield new Vanguard, in its 139-seater 
noise problems - Quiet, smooth flight - Ten years’ unique Vickers economy layout, can operate at 
Rolls-Royce jet-prop experience. 10%, clear net profit with fares 


ranging from 29-50%, below current 
tourist rates. In calculating these 
figures actual routes, current fares 
and current costs have been used. 


FOUR ROLLS-ROYCE TYNE JET-PROP ENGINES 


VICKERS 


VICKERS-ARMSTRONGS (AIRCRAFT) LIMITED WEYBRIDGE SURREY 


TGA ATS99 
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Transport Command Inspection 


eer granted the Freedom of Entry into the City of 
Bath, R.A.F. Colerne is to be visited by H.R.H. the 
Duchess of Kent on May 29 for an inspection of Transport 
Command aircraft. Static and flying displays illustrating the 
activities of the Command are planned for the Royal visit. 

A Hastings will also give a supply dropping display and a 
Britannia C.1 is to demonstrate its capabilities by taking-off 
with 100 troops on board. Aspects of aero-medical work 
will be shown by the crew of a Twin Pioneer and other aircraft 
expected to take part in the flying display include a Comet 2, 
a Valetta and a Pioneer. 

At the static display the Duchess of Kent, who will be 
escorted by the A.O.C.-in-C., Transport Command, Air Marshal 
Sir Denis F. H. Barnett, will be invited to inspect a number 


of transports. 
R.A.F.A. ‘Air Week 


IS Royal Highness Prince Bernhard of the Netherlands 
has accepted an invitation from the R.A.F. Association 
Officially to open “ Air Week” at Brighton and to attend the 
Association's Air Display at Shoreham Airport on May 30. 
The opéning ceremony will take place at Old Steine, 
Brighton, at 11.30 hrs. and Prince Bernhard will attend a civic 
luncheon before returning to Shoreham for the air display at 
14.30 hrs. During the 1939-45 War the Prince served with the 
Free Netherlands Air Force in the United Kingdom. 

R.A.F. participation in the air display is planned to include 
the No. 111 Squadron (Sqn. Ldr. P. Latham) aerobatic team, 
solo Hunter aerobatics and a fly-past by Javelins, Vampires, 
a Beverley, and one each of the three V-bombers. A _ pupil- 
instructor demonstration will be given using a Chipmunk, and 
solo aerobatics in a Vampire T.11 by Fit. Lt. D. F. Moffat, 
winner of the 1959 Wright Jubilee Trophy. Sgt. A. W. Gough 
of the R.A.F. G.S.A., will give a sailplane display. 


Oxford’s Part in the R.A.F. 


EPLYING to the toast of “ The Guests” at the Oxford 

University Air Squadron dinner on May 8 Air Chief 
Marshal Sir Theodore N. McEvoy reminded his hearers that 
the Prime Minister, during his recent visit to Cranwell, had 
said the responsibilities which the R.A.F. have shouldered so 
well in the past will not grow smaller in the future, for though 
weapons and techniques may change, basic military principles 
do not change by land, sea or in the air. There will always 


be a very wide range of jobs that only a manned aircraft 
can perform and if man is destined to move about in outer 
space, then he, the Prime Minister, had no doubt that the 

.A.F. would supply the manpower and the airman will 
become the spaceman. 


Earlier Sir Theodore had assured his 
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hearers that the manned aircraft was going on and that in 
particular the planned improvements for the V-bombers meant 
their continuance until the 1970s. 

In proposing the toast, the present C.O., Wg. Cdr. A. J. 
Douch, had recalled that when he spoke at the previous dinner 
he had been in command for only 10 days. Quite a lot had 
happened in the intervening year. Flying had been moved 
from Kidlington to Bicester and he paid particular tribute to 
the help which had been forthcoming from the Group Head- 
quarters, Station Headquarters and No. 71 Maintenance Unit, 
particularly mentioning the name of Air Vice-Marshal 
E. N. Lowe, A.O.C. No. 40 Group. 

He welcomed the new Air Officer Commanding-in-Chief 
Flying Training Command, Air Marshal Sir Hugh Constantine, 
and his predecessor, Air Marshal Sir Richard Atcherley. 

Referring to the link between the Squadron and the Service, 
he recalled that there are 11 who were members at the last 
dinner who are now serving in the R.A.F. It gave great 
pleasure to see among their distinguished Service guests some 
who first flew as members of the Squadron. 

After the toast of the Squadron had been proposed by the 
Vice-Chancellor, Mr. T. S. R. Boase, president of Magdalen, 
and Mr. E. P. Mortimer of Oriel had replied, presentation was 
made by Sir Theodore McEvoy of the Flying Proficiency 
Trophy, given by Sir John Siddeley in 1933, to Plt. Off. 
C. M. Labouchere (Christ Church). 

He then presented the Trophy for the Best All-round 
Member, given by Mr. Edward Hack in 1942, jointly to 
N. D. P. Hughes (Balliol) and K. M. Waddell (Merton). 


R.A.F. Appointments 


HE following are among recent Royal Air Force appoint- 
ments:— 

Bomber Command: Gp. Capt. R. T. Frogley, O.B.E., D.F.C., 
to R.A.F. Driffield to command. 

Technical Training Command: Gp. Capt. K. M. Crick, O.B.E., 
to Headquarters as Gp. Capt. in ——- of Organization; Wg. Cdr. 
J. a to the R.A.F. Technical College, Henlow, for educa- 
tion duties. 


Photographs copyright ““The Aeroplane and Astronautics” 
GERMAN VISITORS.—Left, Herr Strauss, the West German 
Minister of Defence (left), accompanied by Gen. Kammhuber, 
Chief of Staff of the German Air Force (on his left, with Air 
Chief Marshal Sir Thomas oy visited R.A.F. Wattisham on 
May 13. Met by Air Chief Marshal Sir Walter L. Dawson, 
Air Member for Supply and Organisation (right), the German 
visitors saw a display by No. 111 Squadron's aerobatic team 

seen, above, during the bomb-burst. 
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i | 
Aircraft A Twin piston-engined airliner 
Aircraft B Four piston-engined airliner 
25 Aircraft Medium-haul jet : 
Aircraft D Medium /Long-hau! jet 
Aircraft E Medium-haul four-engined jet-prop 
Aircraft F Short Medium-hau! four-engined jet-prop 
‘ The comparable standard of Economy Class seating has : 
been assumed throughout for all aircraft 
The attraction of cheap rate tickets 
| has already been proved on long 
20 < +-€4 distance routes. On North Atlantic 
5 / flights 60°, of all passengers now 
° 
travel at economy fares. 7 
5 A similar cut in fares would be 
equally popular on short and 
Pd medium-haul routes, and be the 
é 
1s means of boosting traffic consider- 
ably. The only aircraft capable of x 
reve | bringing about these reductions, 
making a profit, is the Vickers 
KERS VANGUARD | 
| In its economy class layout, the 
| Be. Vanguard has over 50%, greater 
300 000 1.500 profit potential than any competi- 
tive air liner. By a substantial 


margin its seat-mile costs are the 
lowest on offer today. 


Only the VANGUARD has all - 
these features 425 m.p.h. cruising - Seat-mile What fare cuts 


cost as low as one cent per seat-mile - Freight capacity 1o tons are possi ble ? 


at normal densities - Full routing and A.T.C. flexibility - Can At 65% passenger load factor the 
use normal existing airfields - Quick turn-round No airfield new Vanguard, in its 139-seater 

noise problems - Quiet, smooth flight - Ten years’ unique Vickers economy layout, can operate at 
Rolls-Royce jet-prop experience. 10% clear net profit with fares 


ranging from 29-50%, below current 
tourist rates. In calculating these 
figures actual routes, current fares 


and current costs have been used. 


viexers VANGUARD 


FOUR ROLLS-ROYCE TYNE JET-PROP ENGINES 


VICKERS-ARMSTRONGS (AIRCRAFT) LIMITED WEYBRIDGE SURREY 


TGA ATS99 
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Bristol Siddeley 
provide a comprehensive 
range of high precision 
recirculating ball and lead 
screws and splines for 


universal applications. 


HIGH EFFICIENCY 
BACK-LASH ELIMINATION 
LONG LIFE 
LOW MAINTENANCE FACTOR 


Up to 80% reduction in power can be achieved for 
actuation compared with conventional methods. 
Ability to run at high temperatures with and 
without lubrication. 

Over 2,700 applications already established in all 
fields of engineering. 

Complete technical and manufacturing co-operation 
with Beaver Precision Products Inc., Detroit. 


BRISTOL SIDDELEY ENGINES LTD. 
COVENTRY - ENGLAND 
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Kidlington Quartet 


HACKLETON'S recent Sales Week-end at Kidlington, which 

resulted in half a dozen firm orders, showed that interest 
in light aeroplanes, particularly among executive operators, 
is steadily increasing in this country. Orders, in fact, result- 
ing from this year’s show were twice the total of last year. 
Equally significant is the increased preference for new aircraft, 
rather than the familiar veterans which have been changing 
hands for so many years. 

Much of this is due to the availability, for the first time 
since the War, of the highly advanced American light aircraft, 
following the relaxation of restrictions on dollar currency. 
Several Continental designs are also readily available, either 
for import under quite favourable financial conditions, or 
constructed under licence in this country. 

The only thing the potential customer cannot have is an 
all-British light aeroplane of an equally advanced concept, 
powered by a modern British aero-engine and fitted with light- 


weight and inexpensive indigenous radio and navigational 
equipment. Nor are these highly desirable local products 
likely to be available in the foreseeable future, since the 


market, of which the British Industry has yet seriously to enter, 
has been firmly taken over by American and Continental 
products. 

One ray of hope is provided by some of the smaller British 
companies, such as Garland-Bianchi Aircraft of Maidenhead, 
who are building the French Emeraude two-seater under 
licence as the Linnet, and Rollasons, with their Turbulents. 
The advantages of this arrangement include the absence of 
the 174° import duty on the airframe and the possibility of 
building and equipping it according to British requirements. 
The Linnet has a full normal C. of A., and two aircraft were 
ordered at Kidlington. 

On the last day of this show I was able to fly seven types 
of aircraft in the course of 11 flights, thanks to Shackletons 
and the individual exhibitors. Such intensive handling is 
rarely possible, and the necessarily rapid transition from one 
type to another was most instructive. 

Only two of the aircraft flown were completely new to me, 
and of these I shall deal with the newest—the Piper Comanche 

at length in a later article. The remaining types of interest 
were improved versions of machines previously described in 
our series of flight assessments, the dates of which are included 
where appropriate. The new features of four of these aircraft 
are briefly reviewed below. 

CESSNA 310B 

This privately owned aircraft, N2611C, was the sole repre- 
sentative of the top-selling Cessna range at Kidlington, where 
its extremely advanced design caused a great deal of comment. 
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It has the highest performance of any of the American light 
twins in the four/five-seat category on its 240 b.h.p. Conti- 
nental O-470-M flat-six engines, which have exhaust extractor 
tube cooling. 

Cabin and cockpit layout are typical of the American 
* Businessliner ” concept, with automobile-type furnishings and 
entry via a large door on the starboard side. As always, 
instrumentation is comprehensive, in a functional yet stylish 
layout, with a mouth-watering array of radio equipment, 
including ADF and 11s. I am only just ceasing to be surprised 
at finding an autopilot in virtually every small American aero- 
plane; in the Cessna, the control box for the Lear unit is on 
the throttle quadrant, while the switches are on the port 
handwheel. 

N2611C had full dual, including duplicated toe brakes, which 
came in for very little use when taxi-ing, since in the standard 
transatlantic manner, the nosewheel steers 15° each side from 
rudder pedal movement. The many common features among 
American designs may result in a certain lack of individuality 
by European standards, but are essential in selling aviation 
on a mass-production scale to the public. 

These features are always rational solutions to take the 
specialized skill out of flying, and taxi-ing any American type, 
for example, however unfavourable the conditions, is less 
difficult than driving a car. Although this also takes a certain 
amount of fun out of flying, foolproof aviation is the only 
kind that really sells. Failure to acknowledge this elsewhere 


Lightest of the American executive «twins’’ is the Piper 
Apache, seen here in its 1959 form. 


is one of the main reasons for overwhelming American pre- 
dominance in the field of light aeroplanes. 

After starting the Cessna, which I flew with Peter Clifford, 
we moved off immediately, doing a brief mag. check just before 
take-off. Without flap, the ground run, with four up, was 
remarkably short in a very strong wind, and the 310 unstuck 
at about 75 m.p.h. after a conventional tricycle take-off. 

At 28 in. Hg. and 2,600 r.p.m., after wheels-up, we rapidly 
accelerated through Vics of 93 m.p.h. and continued at an 
impressive angle for an initial climb at an indicated 120 m.p.h., 
and 1,200 ft./min. With 23 in. Hg. and 2,300 r.p.m., a cruise- 
climb of 140 m.p.h. may be maintained to the optimum altitude 
of about 10,000 ft. 

Noise level in the cabin is moderate and reduces to a very 
low value when cruising. At 22 in. and 2,300 r.p.m., the 310 
returned a casual 190 m.p.h. in rough air, which the autopilot 
ironed out remarkably well; at 70°% power and 8,000 ft., the 
T.A.S. becomes 213 m.p.h. 

Back in manual control, I tried some asymmetric flying, 
feathering the starboard unit, and holding the resultant yaw 
quite comfortably on the rudder for the fairly prolonged period 
taken for the airscrew to stop. The Cessna 310 will climb 
at more than 400 ft./min. on one engine, at about 120 m.p.h. 
and 4,700 Ib. max. gross weight 

I found the aileron and rudder trim wheels, mounted edge-on 
in the central console, rather easy to confuse, but the out- 
of-trim loads were fortunately small throughout—as indeed 
were all the control forces. Like most American aeroplanes 
in its class, the Cessna 310 handles competently and easily, 
although none of the control characteristics exhibit particular 
brilliance. 

No stalls were tried, but there is apparently a slight natural 
buffet 5-10 m.p.h. before the straight breakaway, which clean 


One of the most sophisticated of American light aeroplanes 
is the Cessna 310, which cruises at well over 200 m.p.h. and 
is lavishly equipped. 


Photographs copyright Aeroplane and Astronautics” 
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occurs at about 82 m.p.h., and with 15° of flaps and the under- 
carriage extended, at 77 m.p.h. or so. With full flap, the 
minimum speed becomes about 69 m.p.h. As in all U.S. light- 
planes, the Cessna 310 has artificial stall warning, with a 
horn indicator. 

So clean is the airframe that reducing speed below the 
gear and flap limit speed of 130 m.p.h. is a slightly prolonged 
operation, but the circuit can then be flown comfortably at 
about 125 m.p.h. With the full 45° of flap, lowered via a 
switch on the starboard panel, speed can be reduced to about 
95 m.p.h. on finals, with a trickle of power, and the Cessna 
touches down at about 80 m.p.h. 

The new 1a for this superlative :~o vehicle, duty 
paid in the U.K., is £26,380, although the example flown was 
offered at £16,750. There is, of course, no comparable British 
design to the Cessna 310 but its price in relation to other types 
is indicated by the single-engined Scottish Aviation Pioneer, 
at £19,000, and the de Havilland Dove, at £35,000. The first 
Cessna 310, G-APTK, has just appeared on the British Register. 


PIPER APACHE (August 23, 1957) 


Irish Air Charter, Ltd., U.K. distributors for Piper Aircraft, 
exhibited most of the extensive range offered by this company. 
They are among the lowest-priced American light aircraft, 
although some of the most efficient, and attracted particular 
attention. From Dublin, Irish Air Charter are to open another 
office at Kidlington to cater for the renewed interest in light 
aeroplanes. 

The company was kind enough to send its 1958 Apache 
demonstrator, EI-AKI, to pick me up from my local airfield, 
and to let me fly it back to Kidlington. The cross-country 
flight was particularly useful in assessing the virtues, with five 
people on board, of the later variant of the lightest American 
twin, which has its Lycoming O-320 flat-four engines uprated 
from 150 to 160 b.h.p., with a noticeable improvement in take- 
off, climb and single-engine performance. 

It is now possible to carry five people, with a total weight of 
850 Ib.; full fuel of 60 Imp. gal. (464 Ib.); and 40 Ib. of baggage 
per person in this remarkable little aeroplane, which I found 
cruised at an indicated 160 m.p.h. in very rough air at 23 in. Hg. 
and 2,400 r.p.m. We were just below cloud base, at about 
3,000 ft., but at 7,000 ft., the manufacturers claim, cruising 
T.AS. at 75% power is 170 m.p.h. 

As usual, the Apache had a very comprehensive range of 
radio and navigational aids, and Wg. Cdr. Tim Vigors, I.A.C. 
director, who was in the right-hand seat, tuned the radio 
compass to Upper Heyford, the U.S.A.F. base adjacent to 
Kidlington, as we set course from Panshanger. This operation 
was slightly difficult because the radio equipment is on the 
extreme port panel, but in the 1959 Apache, it has been moved 
to the centre. 

With six hours endurance, the Apache costs only £16,580 
in the U.K. and is popular as a progression towards larger 
executive types. 


PIPER TRI-PACER (March 13, 1953) 


In the six years since I last flew the Tri-Pacer, in Canada, its 
power has been increased from 125 to 160 b.h.p., and the 1959 
model flown now has the same type Lycoming O-320-B flat- 
four engine as the Apache. Instead of the latter’s fully 
feathering variable-pitch airscrews, however, the Tri-Pacer has 
a fixed-pitch metal propeller in keeping with its very low U.S. 
price of £3,175 in standard form. 

I found that with a full load of four persons, and 30 gal. of 
fuel, the Tri-Pacer has a remarkable performance on its current 
powerplant, getting off the ground in a couple of hundred yards, 
and climbing away at about 800 ft./min. The machine flown, 
EI-AKP, was fitted with the Piper “ AutoFlite” system, and 
throttled back to about 2,300 r.p.m., we cruised along hands 


One of the best-selling American light aeroplanes, and now 
available in this country, is the four-seat Piper Tri-Pacer. 
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and feet-off at an indicated 115 m.p.h. or so. At the optimum 
altitude of 7,000 ft., and 75% power, the Tri-Pacer is claimed 
to return a T.A.S. of 134 m.p.h., for a fuel consumption of 
about 74 g.p.h. 

The “ AutoFlite” system is one of the most interesting 
developments in American light aeroplanes. It is a simple 
form of automatic pilot, working electrically through transistors 
from a modified directional gyro and artificial horizon. 

There is no linkage with longitudinal control, which is 
dependent on precise trimming and the more positive stability 
in this plane. [he “* AutoFlite ” system, however, is sufficiently 
positive to bring the aircraft back to level flight from a violent 
spiral dive when engaged by the plunger on the instrument 
panel and working on the ailerons alone. 

This facility is invaluable for the pilot with limited instrument 
experience, who may lose control in cloud or poor visibility. 
Under normal conditions, as we found when cruising in very 
turbulent conditions, the “ AutoFlite” will maintain with 
careful elevator trimming the selected heading and a level 
lateral attitude for hands-off flight. Alongside the directional 
gyro, there is a knob which can be used to make an accurate 
turn of about Rate One magnitude in either direction when the 
autopilot is engaged. 

Alternatively, the directional gyro can be used as a turn 
control. The zero figure is used as the datum for flying a 
particular course. If a change in heading is required, when on 
“ AutoFlite,” the gyro is turned to the appropriate figure, and 
the aircraft will bank round until the horizontal scale returns 
to zero. 

With the usual steerable nosewheel and its unique interlinked 
aileron and rudder controls, the Tri-Pacer is one of the least 
demanding aircraft of any to fly, and appears to be aimed at 
persuading the middle-aged businessman to drive in the air, 
rather than on the roads, with substantial savings in time, 
money, and temper. 

It is achieving that aim in no uncertain fashion, and the very 
large numbers already built and sold account for the extra- 
ordinarily low U.K. price of £4,340 for the standard Tri-Pacer. 
“ AutoFlite ” adds only £268 to this figure. 


SAAB 91D SAFIR (December 30, 1955) 


An interesting contrast to the American “ automobile aspect ” 
in light aeroplane design is provided by the Safir, which is much 
more of a utility machine for greater versatility. As one of its 
primary functions is training, it is fully aerobatic, and has 
beautifully light and well-harmonized controls, with dual sticks 
instead of handwheels. 


Latest version of the SAAB Safir is the 91D, with a lighter 
engine, a spinner on its constant-speed airscrew, and better 
brakes. 


It has less sound-proofing and far fewer furnishing refine- 
ments than its American contemporaries, but like its immediate 
predecessor, the SAAB 9IC, it can carry four persons, baggage 
and 35 gal. of fuel. It differs, however, in having a 180 b.h.p. 
Lycoming O-360-A1A flat-four engine, instead of a 190 b.h.p. 
Lycoming O-435A flat-six. Despite the slightly reduced power, 
the performance remains virtually unchanged, and the 90 Ib. 
lighter weight of the newer engine gives a useful margin for 
additional radio equipment or baggage. 

The lack of a constant-speed propeller, which was a short- 
coming of the 91C, has been rectified in the latest model, which 
also has an increased generator output. Another great improve- 
ment is the installation of Goodyear disc brakes, which make 
all the difference in ground manceuvring. In the air, I cruised 
at about 135 m.p.h., on 23 in. Hg. and 2,450 r.p.m., which will 
give 160 m.p.h. plus at 8,000 ft. 

It was a pleasure to fly the Safir again, thanks to Mr. 
Fernberg, pilot of the visiting demonstrator, SE-CGZ, and it 
was no surprise to hear that more than 220 have so far been 
a 270 or more on order. U.K. price of the Safir is 
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Britain Pioneers IRBM Deployment 


THOR—First R.A.F. Strategic Missile 


RITAIN will be the first Western country to deploy an 

operational force of both strategic bombers and missiles. 
Although there has been much argument recently about the 
military status of R.A.F. Bomber Command’s Thors, these 
IRBMs will clearly be operational soon. In America, where 
Strategic Air Command is responsible for all long-range U.S. 
missiles except Polaris, the first missile squadrons are unlikely 
to be operational until early next year, when SAC will deploy 
Atlas ICBMs based in the U.S. 

Although the advent of the ballistic missile appeared at 
first sight to signal the death warrant of the manned bomber, 
both the R.A.F. and U.S.A.F. are certain that manned aircraft 
will be needed indefinitely. Britain will have no strategic air- 
craft to succeed the V-bombers. but in the U.S. a series of 
manned bombers is being developed to 
parallel that country’s astounding 
armoury of new missiles. These aircraft 
range through the B-58 Hustler super- 
sonic-dash bomber to the Mach-3 B-70 
bomber and then, somewhat hypothetic- 
ally perhaps, via the Dyna-Soar boost- 
glide orbital bomber towards manned 
spacecraft. 

This continuing emphasis on manned 
vehicles suggests that there are many 
operational missile problems still to be 
overcome. To quote Strategic Air 
Command, for example, first-generation 
missiles have a number of important 
“ wrinkles ” which must be smoothed out. 
They cannot be recalled after being 
launched at a target; they cannot be re- 
directed from one target to another after 
launching; they cannot deal _ with 
unexpected developments during flight; 
and they cannot give information as to 
the damage they cause to the target. 

In addition, current missiles tend to be 
less reliable and accurate than manned 
bombers but they have the overwhelming 
advantage of speed which means that 
now, and probably for years to come, 
there is no defence against a ballistic- 
missile attack. Thus, a balanced force of 
bombers and missiles is the aim of both 
the U.S.A.F. and the R.A.F. 

R.A.F. Missile Integration 

Integration of ballistic missiles into 
the R.A.F.’s strategic system can have 
been no easy matter; the more so 
because no Western country had previous 
experience in the Service operation of 
such missiles. The inevitable difficulties 
of introducing any new weapon were 
increased because Thor was developed in 
the U.S. and its British launching sites 
are far from the factories in which the 
missile and its support equipment are 
built. 

It is, therefore, a considerable achieve- 
ment on the part of the R.A.F. to have 
brought its Thor sites to the verge of 


FELTWELL THOR.—Theerection of this 

Thor was photographed at a Feltwell 

launching site of the R.A.F.’s first 
Strategic-missile squadron. 


operational service only 15 months after it was announced that 
Britain would adopt that missile. And to appreciate the 
magnitude of this achievement, it is necessary to examine what 
the Thor weapon system involves. Detailed information on 
Thor and its technical features has appeared in previous issues— 
notably those for October 3, 1958, and April 24 and May 8, 1959. 

Briefly, Thor is a single-stage missile with a launching weight 
of approximately 110,000 Ib.; in some 15 minutes it sends a 
nuclear warhead over a range of 1,500 n.m. The cutaway 
drawing on the next two pages shows the construction of the 
missile, which is propelled by a 150,000-lb.-thrust Rocketdyne 
motor whose propellents are liquid oxygen and RP-!—a fuel 
which is a low-aromatic kerosene. Thor is guided by an 
inertial system and is thus immune to jamming. 

(Continued on page 600) 
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THOR IRBM 


me 150,000-lb.-thrust Rocketdyne MB-3 rocket motor 


plus two Rocketdyne vernier motors 


1. Warhead carried in re-entry 
which is of blunt heat-sink type 
package and 
cone 


KEY 

nose-cone 2, 
Inertial 
reaction controls in nose- 
afterbody 3 stabilize it so that « 


emers atmosphere nose-first. 


4. Nose-cone 


rests on rim of missile air 


frame. 
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SERVICES DUCT’ 


& LOX PUMPS 


PROPELLENT SUPPLY 
(diagrammatic) 


Kerosene (K) and liquid oxygen (L) are 
pumped to the thrust chamber by the 
turbopump, powered by a gas generator 
operating on the same propellents as 
the main motor. The thrust chamber 
is regeneratively cooled by kerosene 
passing along its tubular walls. 
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20 


40 


Three light latches hojd 
position to prevent it falling out 
missile stored horizontally 
Stabilized platform and accelerometer 
gyros of AC Spark Plug inertial-guidance 
system enclosed in spherical casing 
Electronic pallet contains guidance-sysiem 
computer and related equipment 

Access door to guidance compartment 
Window for azimuth alignment of gu.d- 
ance system via external theodolite 
Cross beams carrying 6 and 7 
Frames and pressings in RP-1 
tank act as anti-slosh baffles 
Solid-fuel retro-rockets which are fired 
after engine cut-off to retard missile air- 
frame and ensure nose-cone separation 
Lagged pipe takes fuel from kerosene tank 
to rocket motor 
Compressed-nitrogen 
surization of kerosene and 
tanks 

Basic engine-mounting tripod anchored to 
bulkhead 16; rocket thrust chamber con 
nected to it at ball joint 17 

Retaining bolts for engine-gimballing ball 
joint 

Base of motor thrust-chamber 
Thrust-chamber gimballing jack for ** hori 
zontal plane 


nose-cone in 
when 


(kerosene) 


reservoir for pres 
liquid-oxygen 
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Gimballing jack for “ vertical” plane 
jack movement is twansmitted to thrust- 
chamber via triangular mountings, 22, 22. 
Rocketdyne vernicr motors fire during 

main mor and for about 


running of 
7 sec. afterwards to give fine contro] of 
missile speed Verniers gimbal inwards 
together to give thrust variations, 24, and 
27 for 


also gimbal in directions 26 and 

roll stabijization of missile. 

Not used 

Turbopump utilizes kerosene and liquid 
oxygen as fuels; it drives centrifugal 
pumps on common shaft tw feed liquid 


oxygen, 29, and kerosene, 30, from main 


tanks to thrust-chamber 

Main kerosene supply passes through 
flexible bellows 

From liquid-oxygen pump 29, pipe 32 
runs round to base of chamber (along- 
side swive] bolts 18). 

From kerosene pump, pipe 33 runs to 
manifold 34 around chamber base. Thrust- 
chamber formed of nickel-alloy tubes 35 
brazed together and reinforced by steel 
bands it is regeneratively cooled by 


kerosene which flows up tubes and back 
to combustion chamber 


Liquid-oxygen and kerosene tanks for 
engine starting 

Lubricant tank for totaj-loss” lubrica- 
tion ot motor sysicms. 

Liquid-oxygen tank 


Turbopump exhaust 

Expansion bellows. 

Six pressure pads take up launcher end- 
loads via six heavy-section stringers 42. 


Drawing by 
J. H. Clark, A.R.Ae.S. 
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POWER FOR THOR.—For the 
first 156 sec. of its flight Thor is 
— by its 150,000-ib.-thrust 

ocketdyne MB-3 motor. Then, 
after vernier rockets have 
trimmed the missile’s speed, the 
nose-cone separates from the 
airframe and follows a ballistic 
trajectory over 97°, of the total 
distance to the target. 


(Continued from page 597) 


Each Thor squadron, of which the R.A.F. is to have four, 
has 600 officers and men and 15 missiles. At the central base 
of each squadron there is a receipt, inspection and maintenance 
building. 

The 15 Thors are deployed in five groups of three, the groups 
being 15 to 20 miles apart. Individual missiles in each group 
are several hundred yards apart, but the firing of all three is 
controlled from a single launch-control trailer. This wide 
dispersal should prevent all of a squadron’s missiles being 
destroyed together in an enemy attack. 

It also suggests that when all four R.A.F. squadrons are 
operational, launching sites will be scattered widely over eastern 
England. To date, the position of only one squadron—based 
at Feltwell—has been released. 

Although the missile itself is the most spectacular part of 
the Thor weapon system, it accounts for less than 20% of 
the total cost. Each squadron has some 5,000 tons of equipment 
in all. 

The ground-service equipment associated with the missile is 
a vital part of the system. It includes a series of trailers 
which deal with launch control, power distribution, electrical 
equipment, missile-system check-out and hydro-pneumatic 
equipment. They ensure that the missile can be maintained in 
a fully serviceable state at all times so that it can be launched 
within 15 minutes of an order being given. 

This 15-minute count-down has not yet been achieved by a 
Service crew. But according to Douglas, a launching has been 
achieved with a count-down of less than 20 minutes. 

The 15-minute alert period seems impossible of achievement 


to anyone who has watched development firings of missiles or, 
for that matter, has been associated with aircraft test-flying. 
But it does assume that the missile is fully serviceable; there- 
after the 15-minute count-down is entirely automatic, although 
it can be overridden by the launch-control officer and “ holds ” 
can be imposed if snags arise. 

There are five phases in this count-down sequence. At the 
beginning the missile is horizontal and protected by its servicing 
shed. In the first phase its gyros are run up and the guidance 
system is aligned. In the second phase the shed is removed and 
the missile is erected. 

Fuelling comprises the third, and longest, phase; liquid 
oxygen and kerosene are forced into their respective tanks by 
compressed nitrogen. The fourth phase covers the lowering 
of the missile’s transporter-erector; and the fifth phase is the 
actual launch. 


R.A.F. Thor Chronology 

Agreement between the British and the United States 
Governments on the deployment of Thors in Britain was 
signed in February, 1958. According to recent statements by the 
U.S. Secretary of the Air Force, the original plan called for the 
first launching sites to be operational by December, 1958. 

The R.A.F. wasted little time in sending personnel to the 
U.S. for training; the first party of students arrived there in 
May last year. In each Thor squadron the proportion of 
technical specialists is much higher than has been customary 
in the past and training in a range of new techniques was 
necessary. 

R.A.F. personnel. take courses on Thor guidance at A.C. 
Spark Plug, on the nose cone at General Electric, on propulsion 
at Rocketdyne, and on airframe and check-out at Douglas. 
The final phase of their training is at Vandenberg A.F.B. in 
California. Here a launch-control team from the third R.A.F. 
Thor squadron fired one of these missiles for the first time on 
April 16; a second R.A.F. launching is expected this month. 

Training of R.A.F. Thor personnel started under difficulties, 
as the programme began while Thor was still in its research 
and development phase. Inevitably there was a lack of train- 
ing equipment, instruction manuals and qualified instructors, 
but this position has now improved. 

While R.A.F. men were training in the U.S., equipment for 
Thor squadrons began to arrive in Britain. A Thor launch 
site of the first squadron was shown to the Press in November, 
1958. By the beginning of April equipment for the third 
squadron was arriving. Up to that time 11,534 tons in all 
had arrived in Britain—69% of it by air. 

Today, it appears that R.A.F. Thors could be made opera- 
tional immediately at the expense of crew training. Launching- 
site construction has lagged behind schedule, but so to some 
extent has the development of the missile itself. 

In view of the British winter, the widespread dispersal of 
sites and housing, the inevitable difficulties of constructing 
installations of a new type with their associated communication 
and support services, it is not surprising that the programme 
is slightly behind schedule. But despite the programme being 
behind the original optimistic plans, the integration of Thor 
so rapidly into Britain’s strategic deterrent pattern is a con- 
siderable achievement by the R.A.F., as well as by the U.S.A.F. 
and the American companies which together developed this 
missile in little more than three years.—J. R. Cownle. 


VANDENBERG THOR.—R.A.F. personnel complete their 
Thor training in the U.S. at Vandenberg A.F.B. This missile 
was launched there recently by members of the third R.A.F. 
Thor squadron. The plume of vapour comes from the vent 
above the liquid-oxygen tank. 
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PROP-JET ECONOMY 


Backed by the unique experience gained by Rolls- 
Royce from over 7,000,000 hours’ operation of their 
gas turbines in scheduled airline service, the Tyne 
has been designed to give the high powers with low 


fuel consumption demanded for new aircraft. It is 


due to enter airline service in 1960 at ratings of 


4,985, 5.545 and 5,730 e.h.p. The Rolls-Royce Tyne 
powers the Vickers Vanguards ordered by British 
European Airways and Trans-Canada Air Lines 
and has been chosen to power the Canadair CL44’s 
for the Royal Canadian Air Force, the Short 
Britannic 3’s for the Royal Air Force and the 


Fairey Rotodynes ordered by New York Airways. 


FAIREY ROTODYNE 


ROLLS-ROYCE LIMITED, 


VICKERS VANGUARD 


SHORT SC.5 BRITANNIC 3 


TYNE PROP-JET 


DERBY, ENGLAND 


AERO ENGINES . MOTOR CARS -DIESEL AND PETROL ENGINES - ROCKET MOTORS - NUCLEAR PROPULSION 
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Sundstrand is used on 


the only civil-approved constant 


frequency A.C system 


The Boeing 707 was the first civil aircraft to fly on the 
world’s airlines with a full Constant Frequency A.C. 
power installation. And the heart of that aircraft's 
installation is the Sundstrand Drive Unit—the unit 
proved by many thousands of hours flying experience, 

English Electric are in production with the Sundstrand 
Drive Unit—in fact, with a model identical with the one 
on the Boeing 707, and completely interchangeable with 
it. This model is now to be fitted to the Boeing 707’s 


being supplied to B.O.A.C. English Electric can also 
produce all the rest of the equipment—A.C. generators, 
including the new brushless type, actuators, motors, 
control and switch-gear, transformers, etc., prepared 
to suit any specification. 

The next generation of civil aircraft can now take advan- 
tage of the additional safety, reliability and economy of 
Constant Frequency A.C. Let English Electric do a 
design study. 


"ENGLISH ELECTRIC 


aircraft equipment 


THE ENGLISH ELECTRIC COMPANY LIMITED~ AIRCRAFT EQUIPMENT DIVISION: PHOENIX WORKS BRADFORD 


— 
: 
4 = 
a 
‘a 
bx A MEMBER OF THE ENGLISH ELECT RIC AVIATION GROUP 


MAY 22, 1959 601 THE AEROPLANE 
and ASTRONAUTICS 


First Steps 
in Rocket oe 


Technology 


Howard Levy photographs 


A symposium on rocketry and a “field’’ day for practical experiment for the 
younger generation were recently sponsored by the U.S. Army. Here the 
symposium proceedings are opened by Capt. Bertrand R. Brinley, head of 
the News Bureau, Information Section, H.Q., 1st U.S. Army—who with Lt.-Col. 
C. M. Parkin, Jnr., ballistic missile liaison officer between the Engineer Research 
and Development Laboratory and the Army Ballistic Missiles Agency, has 
been largely responsible for the Army's encouragement of youthful rocketeers. 


Above, a rocket is placed in the launcher by 
its youthful designer ; in the foreground and 
behind the protective bunker are others 
fuelled and ready for launching. Right, this 
three-stage model is designed to reach 
14,500 ft. and a speed of 612 m.p.h. Extreme 
right, checking the attachment of a two-stage 
rocket. 


Left, a successful rocket with its designers ; it reached an altitude 
of a mile. Below left, Mr. imantz Reba, of the Polytechnic Institute 


of Brooklyn, lectures on nozzle design. Below, waiting for the re 
“ blast-off”’ at the organized firing meeting at Camp A. P. Hill in , 
Virginia. 
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Sundstrand is used on 
the only civil-approved constant 


frequency A.C system 


The Boeing 707 was the first civil aircraft to fly on the 
world’s airlines with a full Constant Frequency A.C. 
power installation. And the heart of that aircraft's 
installation is the Sundstrand Drive Unit—the unit 
proved by many thousands of hours flying experience, 

English Electric are in production with the Sundstrand 
Drive Unit—in fact, with a model identical with the one 
on the Boeing 707, and completely interchangeable with 
it. This model is now to be fitted to the Boeing 707’s 


being supplied to B.O.A.C. English Electric can also 
produce all the rest of the equipment—A.cC. generators, 
including the new brushless type, actuators, motors, 
control and switch-gear, transformers, etc., prepared 
to suit any specification. 

The next generation of civil aircraft can now take advan- 
tage of the additional safety, reliability and economy of 
Constant Frequency A.C. Let English Electric do a 
design study. 


ENGLISH ELECTRIC 


aircraft equipment 


THE ENGLISH ELECTRIC COMPANY LIMITED: AIRCRAFT EQUIPMENT DIVISION: PHOENIX WORKS: BRADFORD 
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First Steps ia 
in Rocket 
Technology a 


Howard Levy photographs 


A symposium on rocketry and a “field’’ day for practical experiment for the 
younger generation were recently sponsored by the U.S. Army. Here the 
symposium proceedings are opened by Capt. Bertrand R. Brinley, head of 
the News Bureau, Information Section, H.Q., ist U.S. Army—who with Lt.-Col. 
C. M. Parkin, Jnr., ballistic missile liaison officer between the Engineer Research 
and Development Laboratory and the Army Ballistic Missiles Agency, has 
been largely responsible for the Army’s encouragement of youthful rocketeers. 


Above, a rocket is placed in the launcher by 
its youthful designer ; in the foreground and 
behind the protective bunker are others 
fuelled and ready for launching. Right, this 
three-stage model is designed to reach 
14,500 ft. and a speed of 612 m.p.h. Extreme 
right, checking the attachment of a two-stage 
rocket. 


Left, a successful rocket with its designers ; it reached an altitude 

of a mile. Below left, Mr. Imantz Reba, of the Polytechnic Institute 

of Brooklyn, lectures on nozzle design. Below, waiting for the 

** blast-off” at the organized firing meeting at Camp A. P. Hill in 
Virginia. 
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Weightless Feeding 


VEN when a weightless space-traveller has mastered the 

art of conveying weightless food to his mouth, his troubles 

are not yet over. In the U.S.A., as described by J. E. Ward, 

W. R. Hawkins and H. Stallings in the Journal of Aviation 

Medicine, 25 volunteers tried to feed themselves during weight- 

less periods of 35-40 seconds produced by flying an F-94C 
Starfire on a parabolic trajectory. 

First each one tried to drink from an open cgntainer, but 
usually the water would emerge as an “ amoeboid mass” and 
envelop his face, and as soon as he breathed it would enter 
his nose and float up into the various air sinuses behind the 
cuseks and forehead, often giving a sensation of choking or 
even drowning. 

Then they tried drinking through a straw, but it was as 
likely to suck up air bubbles as water drops, as each was 
equally weightless—more likely, in fact, because any water 
globule tended to break into tiny droplets as soon as the 
straw touched it. However, when a squeeze-bottle was used, 
the water took the correct course and was easily swallowed, 
whether it had been sucked or squirted into the mouth. 

Any semi-solid lump of food showed a tendency on half the 
occasions to break up, so that some bits hung around at 
the back of the mouth and others floated up behind the soft 
palate into the nose. Even when the stuff had gone down 
the right way it was liable to come up again, and some subjects 
found that liquids would do so immediately after being swal- 
lowed. Slight pressure on the abdomen, such as might be 
caused by a seat belt, was liable to cause vomiting; in this 
case the subject would first be sick and then feel sick—like 
a character in Carroll's “ Through the Looking Glass.” 

The authors’ final advice to space travellers may have a 
familiar ring to Earthbound mortals:—to avoid unpleasant con- 
sequences, " only a small quantity of liquid should be taken 
at one time.”—as.E.S. 


Exploring Space With Vega 
NEW space vehicle with the double purpose of launching 
heavy Earth satellites, both manned and unmanned, and 
of sending instrumented probes to the Moon and planets, has 
been announced by the National Aeronautics and Space 
Administration. The vehicle, named Vega, is the subject of a 
$33,500,000 contract which has recently been placed with the 
Convair (Astronautics) Division of General Dynamics Corpora- 
tion. A prototype should be ready for testing by the end of 


next year. 


Model representation of 

the Aerolab ARGO D-4 

four-stage rocket de- 

signed to climb 1,200 
miles. 


H. d Levy photograp 
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Walking upside-down 
while weightless is no 
difficulty when wearing 
magnetic-soled boots, 
as demonstrated by this 
volunteer from Wright 
Air Development 
Center, A.R.D.C. But 
now comes the 
question: Can the 
weightless space -man 
eat? 


Two distinct versions are being considered. The first—a 
two-stage rocket—should be capable of placing a two-ton space 
laboratory containing “several men” in a 300-mile orbit for 
several weeks; the addition of a third-stage would then permit 
1,000-lb. payloads to be sent to the vicinity of the Moon and 
several hundred pounds of instruments soft-landed on the 
Moon’s surface. A three-stage Vega could launch a 750-Ib. 
payload on a planetary mission. 

The Vega first stage will be a modified Atlas ICBM of 
365,000-lb. thrust; stage two, a new vehicle developed by 
Convair, will be powered by a 34,000-lb. thrust General Electric 
engine of the type used in the Vanguard satellite launching 
vehicle; the third stage will be a new 6,000-Ib. thrust unit using 
nitrogen tetroxide and hydrazine as storable propellents. The 
latter is being developed by the Jet Propulsion Laboratory at 
Pasadena, California, who will also have responsibility for 
planning the various lunar and planetary payloads. 

Vega will have a launching weight of about 295,000 Ib. of 
which approximately 30,000 fo. will be contributed by stages 
two and three. Guidance will rely on an autopilot in stage two 
acting on the gimballed engine and a third-stage inertial system 
acting through gas jets. 

The Convair — calls for the production of eight vehicles 
by the end of 196 


Cutting Research Costs 


HILE “fabulous” is the only word that can properly 

describe most American space-projects, a number of 
routine research tasks are eminently served by simple multi- 
staged vehicles which have been assembled from standard solid- 
rockets obtained from the military programme. Where 
maximum performance at lowest cost is the criterion, these 
hybrids cannot be excelled. 

One manufacturer of such research vehicles is the Aerolab 
Development Company, Pasadena, California, which designed, 
built and launched 20 of the five-stage ARGO E-2 rockets used 
to measure radiation resulting from the high-altitude nuclear 
tests carried out under Project Argus. The Aerolab group 
developed the E-2 rocket in two months, providing launchers 
and ground equipment as well as furnishing trained launching 
crews for each of three bases. 

All the Aerolab vehicles utilize standard military rockets 
such as Honest John, the Nike-Ajax booster, Sergeant, Recruit, 
Lance, etc., in various combinations. The five-stage E-5 vehicle, 
an excellent exercise in economic rocketry, can carry more 
than 50-lb. of instruments upwards of 500 miles at a cost of 
less than $1.00 per pound payload per mile of altitude. This 
vehicle, 57-ft. long and weighing 7,000 Ib., was 90% reliable 
in tests and a planned firing rate of one per launcher every four 
hours was achieved. 

Even higher performance is obtainable with Aerolab D-series 
vehicles. The D-4, consisting of an Honest John, two Nike-Ajax 
boosters, and a fourth-stage designed by the Allegheny Ballistics 
Laboratory, is capable of carrying a 50-lb. payload to a height 
of 1,200 miles. 

The final stage of the D-4 reaches a Mach number of 18. 
With an overall length of 48 ft., the complete four-stage vehicle 
weighs 7,300 Ib. 

Argo D-8 (Sergeant, two Lances and an ABL fourth-stage) 
can carry 50 Ib. up to 2,800 miles altitude at Mach 24. Length 
is 58 ft., and launching weight 13,200 Ib 
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“The need for a high accuracy hyperbolic navigation system giving 
cover from ground level up to the highest altitudes used by com- 
mercial air transport is already being felt in some parts of the world, 
and it isthe United Kingdom belief that the problems will become 
even more urgent when jet aircraft begin to operate in appreciable 
numbers. The United Kingdom is fully satisfied that the Decca 
Navigator System is potentially able to meet this need and the needs 
which will develop from the introduction of even higher perform- 
ance aircraft, and believes the assertions it has made regarding the 
outstanding operational advantages conferred by the Decca System 


are unassailable.” 


Extract from the Final Statement by the United Kingdom Delegation 


at the Special Com/Ops]Rac ICAO meeting Montreal February 1959 


DECCA 


NA V / GA TOR THE ONLY NAVIGATION SYSTEM 


CAPABLE OF MEETING THE OPERATIONAL 
REQUIREMENTS OF THE JET AGE 


THE DECCA NAVIGATOR COMPANY LTD LONDON 
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... and the am BP fuellers require a pressure of 
100 Ibs. per square inch at the pumps. But as the 
aircraft’s system is designed for a maximum pressure 
of 50 Ibs. per square inch, they are fitted with a 
highly sophisticated pressure control valve, and 


can safely fuel at 750 gallons per minute. More than I could take on, 
old man. 


serves aviation well 


THE AVIATION SERVICE OF BRITISH PETROLEUM 
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Astronautics and Missile News 


DISCUSSING SPACE-LAW.—In con- 
junction with the 10th Congress of the 
International Astronautical Federation at 
Church House, Westminster (August 31 
to September 5), a Space-Law Collo- 
quium will be held on September 4 in the 
Great Hall, Lincoln’s Inn, under the 
chairmanship of Mr. Andrew G. Haley, 
the LA.F. president. 


CHUCKING IT ABOUT.—Speaking 
in Sheffield recently Mr. W. J. Taylor, 
Parliamentary Secretary to the Ministry 
of Supply, said: “ Chucking ironmon- 
gery into space just because the 
Russians and Americans have done so 
won't do us any good. . ..  Britain’s 
research programme should be planned 
for sound results and one useful field is 
accurate long-range weather forecasting.” 


SPUTNIK III.—On May 8 the third 
Soviet Earth satellite completed its 
5,000th revolution of the Earth, having 
covered a distance of about 142,830,000 
miles. The orbital period is now under 
100 minutes, almost six and a _ half 
minutes less than when it first entered 
orbit; apogee is about 792 miles, perigee 
376 miles. Launched on May 15, 1958, 
the 26-cwt. “ orbiting laboratory ” is still 
radiating signals from energy supplied 
by solar cells. 


SPUTNIK TRACKING.—A total of 
23,500 observations of Sputniks II and 
Ill and Sputnik III's carrier rocket were 
made by Soviet visual-tracking stations 
during 1958, lady-astronomer_ Alla 
Masevich has reported 


General Aviation News 


JETSTAR ORDERS.—Sales of the 
second and third Lockheed JetStar 
executive aircraft are announced—to 
Pratt & Whitney Aircraft and Ryder 
Systems, Inc., respectively. P. & W.’s 
is to be delivered in the autumn of next 
year; the third in 1961. The first order 
announced was from the Continental Can 
Co., for delivery before the end of 
January, 1961. The production aircraft 
is to have four P. & W. JT-12 turbojets. 


AIRLIFT FLASHBACK.—In Berlin 
on May 12 the 10th anniversary of the 
ending of the Russian blockade and the 
Airlift was celebrated when the ambassa- 
dors of Great Britain, the U.S.A. and 
France laid wreaths on the airlift 
memorial at Tempelhof airport. In the 


603 


THE AEROPLANE 
and ASTRONAUTICS 


BIG BANGER. — The 
Douglas Genie is an un- 
guided AAM whose nuclear 
warhead is lethal to aircraft 
within 2,500 ft. when it 
explodes. 


Howard Levy photograph 


DETECTOR SATELLITES.—During 
the recent Three-Power talks in Geneva 
concerning discontinuation of nuclear 
tests, Russia proposed a joint programme 
for the launching of artificial satellites 
to detect very high-altitude nuclear 
explosions; data would be relayed to 
specially equipped control posts. 


TV SPUTNIK.—Soviet scientists are 
now working on the problem of using 
Sputniks as television relay stations, 
according to Alexander Kakunin, 
U.S.S.R. Deputy Minister of Communi- 
cations. 


DUMMY SPACEMAN.—To investi- 
gate the effects of radiation on a man in 
space, Los Alamos Scientific Laboratory 
has devised (or given. birth to) 
“ Radiation-equivalent Man, Absorp- 
tion,” or REMAB for short. This is a 
transparent mannequin containing a 
skeleton, lungs, and a solution “com- 


parable to human tissue.” Scattered 
about his inside, according to Missiles 
and Rockets, are a number of dosemeters 
to measure radiation exposure. 


COMMUNICATIONS SATELLITE. 

Rear Admiral John Clark, Deputy 
Director ARPA, has announced that a 
communications satellite of capacity 
equal to 20 continuously available 100- 
word/min. teletype channels will be ready 
for test in about a year. 


SPACESHIPS AND METEORS.— 
Using data obtained with Sputnik III, 
Soviet scientists have estimated the 
probability of a spaceship with a surface 
area of about 100 sq. m. being hit by 
meteors. Bodies with a mass of 1 gr. 
would strike once in about 14,000 hr. 
For particles with a mass of one 
hundredth of a gramme the correspond- 
ing time is 140 hr. and for one- 
thousandth of a gramme, 10 hr. 


11-month period of the Airlift, 39 British 
and 31 American aircrew were killed. A 
memorial fund will provide fellowships 
for 6-9 Berlin students annually to study 
in Britain, U.S.A. or France. 


CONTRACT FOR BRYANS.—-From 
Bryans Aecroquipment comes news that 
they have a contract from Vickers- 
Armstrongs (Aircraft), Ltd., for V.C.10 
control test equipment. This contract, 
said to be worth around £10,000, is for 
development and supply of a three-axis 
test table and drive. Controlled by 
signals from a flight simulator, it will 
impart aircraft attitudes to the auto pilot 
and compass systems so that they can be 
tested under accurately simulated opera- 
tional conditions. 


INDIAN FOUR-SEATER.—The first 
four-seat light aircraft of Indian design 
made its initial flight in February, in the 
hands of its designer, Air Cdre. Harjinder 
Singh. A.O.C., Maintenance Command, 
LA.F. <A high-wing braced monoplane 
of conventional design, the aircraft was 
built at the LA.F. Research and Develop- 
ment Centre, Kanpur, and is intended for 
training, insecticide spraying and A.O.P. 
duties. It has full dual control, and the 
cabin is equipped to take stretchers. 


ICE CONFERENCE.—D. Napier and 
Son, Ltd., inform us that an error was 
made in their initial announcement of 
the Aircraft Ice Protection Conference 
to be held at Luton Airport; the date is 


June 9, not June 2. 


BRITANNIC PROGRESS.—Above, a model of the Short SC.5 Britannic freighter in its 
latest form, with undersiung Rolls-Royce Tyne R.Ty.12s. Left, part of the metal 
mock-up, 17 ft. 7 in. in diameter, encircling the forward fuselage of a Britannia 253. 
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Next Week 


E AEROPLANE AND ASTRO- 

nwauTics for May 29 will include 
an exclusive feature on the opera- 
tion of Nos. 65 and 64 Squadrons, 
equipped respectively with Hawker 
Hunter 6s and Gloster Javelin 7s, 
which fly from R.A.F. Duxford. 

There will also be information of 

special interest to 
members. 


“AIR CUSHION” FLIES. — The 
Curtiss-Wright Air-Car, which operates 
about 6-12 in. above the surface of land 
or water, has been flown at Wood Ridge, 
N.J. Brief details of the British design 
on this principle, by Saunders-Roe, Ltd., 
were published in our issue of April 24. 


MACCHIS IN ARGENTINA.—Fift 
Macchi MB.308 three-seat light aircraft 
are to be built by the German Bianco 
S.A. in Argentina. Production of this 
type in Italy has stopped. 


DOMAN IN ITALY.—Doman Medi- 
terranea has been established in Rome 
for the production under American 
licence of the LZ-5 helicopter in Italy. 


Commercial Aviation Affairs 


THE UPWARD CURVE.,— Provisional 
M.T.C.A. figures show an increase of 
15% in the amount of traffic carried by 
U.K. airlines during March, compared 
with the same month last year. The 
Easter holiday occurred during March 
this year. Capacity offered was up by 
only 12%, giving an increase in overall 
load factor from 59% to 61%. In the 
first three months of 1959, U.K. airlines 
traffic was 12.9% and 16.7% higher, 
respectively, than in 1958 and 1957, 


N.Z.N.A.C, RE-EQUIPMENT.—Sir 
Leonard Isitt, chairman of N.Z.N.A.C., 
has said that a decision will be made this 
year on new equipment to replace its fleet 
of 25 DC-3s. Further investigations are 
being made, especially into possible 
British aircraft, before an order is placed. 


CANADAIR 540 TRIAL.—Allegheny 
Airlines of Washington, D.C., which has 
already shown much interest in the 
Canadair 540, has arranged to lease one 
of these Eland-powered transports for 
three months from July 1. Fitted with 48 
seats, it will be used on daily flights 
between Pittsburgh and Atlantic City, 
and later on other Allegheny routes. 


SIX N.Y. HELIPORTS.—According to 
New York Airways’ 1958 annual report, 
the Port of New York Authority is plan- 
ning to construct four new heliports in 
addition to the present one at West 30th 
Street, and the already announced East 
River Pier 6 heliport below the foot of 
Wall Street. One is to be constructed on 
the east side of mid-town Manhattan and 
others in Staten Island, Brooklyn and 
Newark. N.Y.A. hope to be using the 
Wall Street heliport late this summer. 


FOURTH ARGOSY.—Seen here in the 
colours of Riddle Airlines, which has 
ordered a fleet of this type, is the 
fourth Armstrong Whitworth Argosy, 
G-APRN. It will be exhibited at Paris 
and then make World demonstration 
tours. First flights of the four Argosies 
were made, respectively, on January 8, 
March 14, April 26 and May 13. 


NEW GERMAN.—The 
Dornier Do 28, with two 
180-h.p. Lycoming 
engines, has been evolved 
from the single-engined 
Do 27. It cruises at 
155 m.p.h. and has a 
range of 810 miles. 


FIRE AT MOUNTSORREL.— Follow- 
ing the fire which spread quickly through 
the Rolls-Royce factory at Mountsorrel, 
near Loughborough, on May 13, the com- 
pany has stated that it is not yet possible 
to assess the damage nor to predict when 
normal production will be resumed. 
Employment will be maintained so far 
as possible and temporary reallocation to 
other group factories will be necessary. 
Only sheet-metal components, and not 
complete engines, were made at Mount- 
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sorrel. Arrangements are in hand to main- 
tain supplies by temporary rearrange- 
ments in other group factories. 


ITALIAN LIGHTWEIGHT. The F.15 
Picchio (Woodpecker) is a new three-seat 
all-wood low-wing monoplane by Procaer 


(Progetti Construzioni Aeronautiche 
S.p.A., of Milan). It has a_ 160-h.p. 
Lycoming O-320-B engine; the nose- 


GERMAN CHANGE.—A ruling of the 
International Court of Justice at The 
Hague proscribes the East German 
airline from using the name Lufthansa 


on its international services. Its air- 
craft now fly in Interflug markings. 


K.L.M. ELECTRAS.—The first Electra 
for K.L.M. is expected to fly early next 
month. It is the first “ international” 
version with a navigator’s station on 
the flight deck, overwater equipment, 
Hamilton Standard propellers and 900 
gallons extra fuel. Four will be delivered 


to K.L.M. this year and eight next year. 


wheel undercarriage is retractable. Span, 
30 ft. 74 in.; length, 24 ft. 
MEXICAN MERGER.—Progress is 


being made towards the eventual merging 
of Aeronaves de Mexico and Cia Mexi- 
cana de Aviacion into a single operating 
company. Recent attempts to obtain 
Government subsidies have been unsuc- 
cessful. Pan American Airways has a 
financial interest in both companies, 
which are already pooling some services. 


AIR/SEA LINK.—T.W.A. has signed 
interline passenger agreements with the 
P. & O. and Orient shipping lines, which 
will allow passengers to obtain return- 
ticket discounts when making part of the 
journey by air and the other by sea. 


B.O.A.C. - T.C.A. EXCHANGE. — 
From March 1, 1960, B.O.A.C. will be 
able to serve Toronto on their trans- 
atlantic services, in addition to Montreal. 
In return, T.C.A. will be given new rights 
to carry traffic between London and 
Brussels, Dusseldorf, Zurich and Vienna. 


ARGENTINE TRAINING. — Air 
Trainers Link, Ltd.. of Aylesbury, has 
secured a £150,000 contract from Aero- 
lineas Argentinas for the supply of a 
Comet 4 simulator together with an 
A.T.100 general - purpose four - engine 
trainer and an A.T.500 radio aids unit. 


HONG KONG-SYDNEY.—0n July 25 
Cathay Pacific Airways will start a 
weekly service with Lockheed Electras 
between Hong Kong and Sydney via 
Manila and Darwin. 


(Continued on page 605) 
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SPACE 


THE AEROPLANE 
and ASTRONAUTICS 


SIR THOMAS SOPWITH, CHAIRMAN, HAWKER SIDDELEY GROUP, 
SPEAKING TO SHAREHOLDERS ON JANUARY 15, 1 


‘* | find it very sad that our Nation, which has been in the fore- 


front of air power, is lagging behind in astronautics and the 
conquest of outer space. 


‘We ‘have the brains in this country. Certainly we have the 


scientific heritage. Many of us have the will. I believe it will 
be a tragedy if the Government does not give a clear lead and 
show its firm determination to enter the Space Age without 
further delay. 


‘** | know that this will cost money, much money, but our position 


in the world, politically and economically, depends on leader- 

ship and we cannot be among the leaders unless British 

satellites are in orbit, British space ships are being planned, - 
and, if and when there are flags flown and banners hoisted in 

Outer Space, the Union Jack is flying as proudly as it has 

flown before in the conquests in science. 


‘** We have never been a second class nation yet and now is not 


the time to start.” 
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Suddenly, in the 
crew room — alert! 
Only 4 minutes later, 4 Victors 
are airborne. Britain’s highly 
mobile V-bomber force must be 
ready for any emergency. 


A full life...flying with the 
Royal Air Force 


Climbing now, at 4,000 feet a minute. The 
expert eyes of the Navigator/Plotter scan the 
green image on the radar screen for landmarks 
far below . . . “Course 090°. Even now, 200 miles 
from the ‘target’, the Navigator/Radar prepares 
for his bombing run. 

The Air Electronics Officer alters the 
frequency on his radar jamming set. He is 
responsible for equipment with enough power 
to light a palace. Above him, up the cabin 
ladder, is the flight deck. Here, Captain and 
Co-pilot sit side-by-side. The Captain, a Flight 
Lieutenant of 27, has well over 1,750 hours of 
flying experience behind him. 

Each member of this crew is hand-picked; 
each very confident of the others’ special 
abilities. And, indeed, the R.A.F. will look to 
officers like these for its future top-ranking 
leaders. Their experience will be needed — in 
administrative, liaison and training posts, and, 
perhaps, in High Command. A long way since 
their training days. . . 

Could you make the grade as an R.A.F. 
aircrew officer? 

For details of how to apply, and of pay,* 
conditions and allowances, write to the Air 
Ministry, Department M.9 (AP6), Adastral 
House, London, WC1. (Applicants must be 
between 174 and 26 and have gained a good 
G.C.E. or equivalent.) 


“A Flight Lieutenant of 25 can earn, with full 
allowances, nearly £1,700 a year. 


Three types of Commission: (1) Permanent, 
leading to a pension. (2) 12 years, with the option 
to leave after eight years and the chance of gain- 
ing a permanent commission. (3) 5 years, with 
the chance of gaining a permanent commission. 
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(Continued from page 604) 

UNITED TRAINING.—A new train- 
ing centre for United Air Lines is to be 
built on a seven-acre site at Denver. By 
1965, it will provide facilities for train- 
ing 2,000 personnel a year, including 
flight crews, stewardesses, management 
and supervisory personnel. 


AIR CARRIAGE RESEARCH.—The 
Institute of Export has again set up an 
Air Carriage Research Committee, to 
investigate and advise on air freighting. 
Among the bodies represented on the 
committee, which will hold its first 
meeting on May 28, are B.E.A., B.O.A.C., 
K.L.M., P.A.A. and the S.B.A.C. 
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ELECTRAS AT A LOSS.—At the 
recent annual stockholders’ meeting of 
the Lockheed Aircraft Corporation, Mr. 
Robert E. Gross confirmed that the 
Electra (150 ordered) had yet to break 
even. He said: “* Until we have additional 
orders on hand for Electras, costs allo- 
cated to aircraft deliveries will exceed the 
selling price.” 


THE CAPITAL ACCIDENT.—On 
May 12 a Capital Airlines’ Viscount 745, 
flying on the New York-Atlanta run, 
crashed near Baltimore with the loss of 
27 passengers and four crew members. 
At the time of going to press it appears 
that the Viscount broke up in a storm 
and/or as a result of an explosion caused 
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either by turbulence-damage, or, possibly, 
a lightning strike. On the same day one 
of Capital’s Constellation 049s ran off 
the runway at Charleston, West Virginia, 
killing two and injuring six of the 41 
occupants. 


REVIEWING AN ACCIDENT.—The 
Minister of Transport said in the House 
on May 13 that the body to review the 
representations made by Capt. Thain 
would probably consist of a Q.C., one 
person with scientific qualifications and 
one with flying experience. No action 
would be taken until it was known 
whether the West German authorities 
were to review the case and the results 
of their inquiry. 


AIR POST.—Air Vice- 
Marshal A. F. Hutton, 
OFC., 
B.A.(Cantab), D.I.C., 
has joined Negretti 
and Zambra, Ltd., in 
an advisory capacity 
concerned with 
aircraft-engineering 
guided - missile 
matters. 


U.S. HELICOPTER AWARDS.—The 
American Helicopter Society has awarded 
its highest honour, the Dr. Alexander 
Klemin Award, to R~bert L. Lichten, for 
developing the XV-3_ tilt-rotor 
convertiplane. The Kossler Award, for 
the “ most outstanding practical applica- 


Military Aviation Affairs 


CLOSE INSPECTION.—The Shah of 
Persia, wearing the uniform of an Air 
Chief Marshal, inspecting the cockpit 
of a Folland Gnat during his visit to 
R.A.F. Cottesmore on May 13. 


ISRAELI POWER.—Already the most 
efficient local air force in the Middle 
East, the Israeli Defence Force/Air Force 
(IDF/AF) was recently further streng- 
thened by the acquisition of a number 
of Dassault Super Mystéres. These 
augment the Mystére IVA, Ouragan and 
Meteor fighter-bombers already in Israeli 
service; they have a superior performance, 
according to Col. Ezer Weitzmann, 
Commander of IDF/AF, to any equip- 


tion of the helicopter,” goes to New York 
Airways, for their helicopter services 
from New York City. Honorary fellow- 
ships have been conferred on Brig.-Gen. 
W. B. Bunker, U.S. Army, and C. C. 
Agar, of Okanagan Helicopters. The 
Grover E. Bell Award is presented to the 
engineers of the Vertol Aircraft Co. in 
respect of the Model 76 tilt-wing aircraft. 


OXYGEN ARO.— Mr. J. R. T. 
Bradford, O.B.E., T.D., has been 
appointed sales manager of British 
Oxygen Aro Equipment, Ltd., of Harlow, 
Essex. He was formerly a Bristol P.R.O. 


ALUMINIUM APPOINTMENT. — 
Dr. Robert T. Parker, A.R.S.M., F.1.M.., 
F.R.LC., has been appointed head of 
Aluminium Laboratories, Ltd., Banbury 
and Geneva offices, in succession to Mr 
R. D. Hamer. 


HELICOPTER PRESIDENT.—We are 
informed by the Helicopter Association of 
Great Britain that the annual general 
meeting and installation of Mr. N. E. 
Rowe as president have been postponed 
from June 5 to July 10. 


PARACHUTING ACCIDENT. — We 
are sorry to hear that Miss Sue Burges 
was seriously injured on May 10 when 
making her 85th parachute descent. She 
had jumped from a Tiger Moth, at 
Stapleford Tawney, piloted by Lewis 
Benjamin of the Tiger Club, and after 
a delayed drop of 55 sec. a strong wind 
blew her into a tree. 


MISSILES ENGINEER.—Mr. Stanley 
W. Smith, formerly Bell's chief project 
engineer, has been appointed chief 
engineer of the Fairchild aircraft and 
missiles division. 


ment operating with the air forces of 
neighbouring countries. The Israelis are 
also equipped with French Vautours, 
which have a better performance than the 
I1-28s of the Egyptian Air Force. 


IRAQI CANBERRAS.—Among 
additional arms approved by the British 
Government for supply to Iraq are a 
limited number of English Electric Can- 
berra tactical bombers. The Iraqi Air 
Force is already operating squadrons of 
Hunter 6s, Venoms and Vampires, but it 
is not likely to receive any Canberras for 
some considerable time. 


SCONE TROPHY. — St. Andrews 
U.A.S. (Sqn. Ldr. H. C. N. Anderson) 
won the 1959 competition for the Scone 
Trophy on May 13 with a total of 
917 pts., Glasgow U.A.S. was second with 
909 pts. and third was Edinburgh U.AS., 
which scored 858 pts. Presented by Air- 
work in 1951, the trophy is competed for 
by the Scottish University Air Squadrons. 


BELL LANDING.—The first 
Navy aircraft—an F3D Skyknight—has 
been landed on a carrier using the Bell 
Aircraft Automatic Landing System, 
details of which were given in our issue 
of February 20, 1959. Before its actual 
use aboard the carrier “ Antietam,” when 
repeated landings were made, the system 
has landed various types of military and 
civil aircraft more than 1,800 times dur- 
ing development trials ashore. The 
U.S. Navy's standard landing deviation 
for the system is + 30 ft. longitudinally 
and + 25 ft. laterally from a pre-estab- 
lished point on the flight deck. 


F-108 ARMAMENT.—The Mach-3 
North American F-108 interceptor is to 
have a Hughes fire-control system and 
Hughes GAR-9 air-to-air missile arma- 
ment. 


BASIC TRAINING.—The R.A.A.F. is to 
operate this Hunting Jet Provost on a 
six months’ trial at No. 1 Basic F.T.S., 
Point Cook, to assess all-through jet 
pilot training. Seen here is Hunting’s 
chief test pilot, Mr. S. B. Oliver, handing 
the trainer over to Fit. Lt. J. Paule, 
an R.A.A.F. instructor, at Bankstown. 
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Electronics and the Aircraft Industry 


by D. E. S. Isle* 


Advantages 
EASUREMENT to infinitely small limits is undoubtedly the 
key attribute of electronic instrumentation—the means 
by which all present methods and applications of electronic 
control are made possible. The precise measurement of 
physical variables such as velocity, rate, acceleration, pressure 
and temperature is of supreme importance to both the aircraft 
designer and the pilot. Only by accurate knowledge of such 
data at every instant in a ground test programme or proving 
flight can design theories be fully proved and research effectively 
programmed. 

Electronic techniques have the advantage of speed—the 
extreme speed which enables, for example, the dynamic state 
of a structure under test to be investigated every few milli- 
seconds and this information accurately recorded for future 
analysis. Where danger to life is present, electronic equipment 
is able to make automatic decisions in the light of data received. 
In the jet age such emergency action has new meaning, where 
the paralysing lag of human reaction time represents a vital 
quarter-mile travelled at supersonic speed. ‘ 

Electronic equipment for aircraft is largely made available 
in modular or “packaged” form. By linking sub-units in 
different ways this modular approach offers a measure of 
standardization; improved ease of maintenance; in some cases 
lower cost—since some modules may be common to a number 
of systems—and a way of putting more and more electronic 
equipment into the irregularly shaped compartments left avail- 
able in modern aircraft. 


New trends 

To meet problems such as those outlined, of installing elec- 
tronic equipment in aircraft and the even more stringent space 
requirements of the missile industry, the major trend apparent 
is to further miniaturization. The new art of solid-state elec- 
tronics, based on the transistor and other semi-conductor 
devices, is contributing largely to success in this field. 

The transistor requires much less input energy to perform the 
same task as an electronic valve, thus the weight of generators 
and inverters fitted in an aircraft may be reduced, in addition 
to weight savings effected in the equipment itself. Furthermore, 
solid-state electronic devices are less prone to damage by 
vibration and shock, although much has indeed been done in 
recent years by manufacturers to improve performance of 
conventional valves. 

Already the most sensitive means of power control, electronic 
techniques are being further developed to accommodate action 
on the infinitesimally small changes of input intelligence which 
will be available to future extra-terrestrial craft. Study of 
“ threshold ” and “ dead-zone ” problems has long been of vital 
interest to the designer of feed-back control systems, but now 
the aircraft designer and the “ human engineering” specialist 
will share this challenging work. 

Faithful response over a very wide range of input demands 
becomes increasingly important, for—in conditions where man’s 
references may readily go awry or negate reality, where first- 
order physical references may be unobtainable—these are the 
occasions when control must be maintained by the very slightest 


Fig.1. The Solartron 
Transfer Function 
Analyser in use for 
the testing of an air- 
craft power control 
system. 


Courtesy: English Electric 
Ltd. (Preston). 


changes of input information. The transistor and the new, low- 
noise masert or selective crystal amplifier are two of the most 
important developments of recent years which are contributing 
to progress in this field. 

The printed circuit, which eliminates wire connections 
between electronic equipment components, together with the 
encapsulation of miniature components are pointers in the 
quest for greater reliability. As a guide to how far miniaturiza- 
tion can taken, a leading American manufacturer has 
recently shown complete amplifier and oscillator circuits 
encapusulated in a volume of less than 9.5 cubic centimetre. 


In research 


Here again measurement is the vital role which electronics has 
to play. Apart from the everyday tasks of measurement, direct 
or indirect, electronics provides a potent means of measuring 
the dynamic performance characteristics of complete aircraft 
or aircraft control systems—even when these are as yet only in 
the design stage. 

The analogue computer, or dynamic simulator, was in fact 
first seen in its true worth by aircraft designers, who pioneered 
its use for stability and flutter evaluation, for aerofoil design, 
and later for fuel and gas flow studies. The analogue computer 
is basically simple when judged in comparison with other elec- 
tronic equipment—but only as simple as the mathematical 
processes required to be carried out. 

Here then is a sophisticated research tool which enables a 
development programme to be started off “in the right street.” 
A very high degree of accuracy is neither required nor is it 
usually made available—but, nevertheless, most results obtained 
on commercial machines are at least accurate to 1%. 

For the testing of actual ground rigs or aircraft or missiles 
under flight test conditions the key “eyes and ears” are 
transducers.{ 

Complex testing programmes call for many dozens of trans- 
ducers of different types to be used concurrently. However, if 
this wealth of information is to be used with confidence it 
must be ensured that all transducer outputs are accurately 
correlated in time. Where only a small test series is envisaged, 
film from recording galvanometers may suffice, but for a pro- 
gramme of any complexity multi-channel recording on magnetic 
tape is the only answer. 

A typical data handling system of this type manufactured by 
the Solartron Electronic Group provides up to 14 recording 
channels for direct use, or considerably more if used on a time- 
sharing multiplex basis. Unlike the recording galvanometer, 
such precision equipment has a very high effective bandwidth 
(up to 100 Ke/s) which gives an excellent transient response 
and permits the recording, by telemetering or directly, of every 
smallest disturbance or perturbation of the equipment being 
evaluated. Not only does this method enable a vast quantity 
of data to be stored accurately and simply but, by re-recording 
after filtering out background or “noise” information, the 
fullest study may be made of every part of the test programme, 
at leisure. 

For the dynamic testing of systems such as aircraft power 
controls and jet or turbine fuel controllers, electronic instru- 
mentation again provides a rapid, accurate means of obtaining 
fundamental performance information. The Solartron Transfer 
Function Analyser, with its accessory instruments for precise 
analysis of carrier-type, mechanical, or hydraulic servo 
svstems is typical of the instrumentation now in use in the 
aircraft industry for systems testing at both the very low 
(0.1 c/s) and higher frequencies up to 1,000 c/s. (Fig. 1). 

By using instrumentation such as this for completely thorough 
testing of prototype equipment over its entire operational 
frequency range, systems can be proved well before production 
commences and many “first batch” headaches completely 
eliminated. 


In training 

Extending the principle of electronic analogue models of 
physical systems the flight simulator has been devised. This 
equipment provides a dynamically authentic cockpit 
“ situation ” which is appropriate to a specific type of aircraft. 
and can be programmed so that any part, or all the flight 
instrumentation is active so that the indications given conform 


* The Solartron Electronic Group, Ltd 

* Microwave Amplification using Simulated Emission and Radiation. 

t Definition: to lead across: by common usage. a device which converts a 
change of energy or condition into an equivalent change of energy or 
condition in another form. Most usually physical change to electrical change 
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Fig. 2. A twenty-target Solartron Radar Simulation System, 
recently delivered to one of the NATO countries, undergoing 
systems test. 


to those which would obtain on a typical flight programme. 
Visual and audible aids such as film of “ outside ” conditions 
and r/T information from airport controllers (from recordings), 
give additional authenticity to such a degree that pilots’ con- 
version time from one aircraft to another can be reduced by a 
very substantial factor. 

Another highly complex, expensive training task which can 
be electronically simulated is that of radar operating and 
interpreting of displayed information. 

A system in which a very high degree of echo and display 
authenticity has been achieved is that now being supplied to a 
number of NATO countries by Solartron Radar Simulators, 
Ltd. In the use of this system each “echo” is controlled as an 
actual aircraft would be, by a “ pilot”; groups of pilots being 
in simulated R/T connection with force leaders who are able 
to view composite displays of the entire simulated area. Because 
the flexibility of the analogue approach is such as to permit 
any feasible performance or defence data to be programmed, 
the system is equally valuable for the strategic training of 
executive defence staffs. Aircraft or missiles of hypothetical 
or projected performance can be readily shown in their true 
light against aircraft of existing performance limitations (Fig. 2). 


Fig. 3. The Solartron 
Automatic Keyboard 
Instructor used for the 
training of punched card 
machine operators. 


This Solartron system is additionally a valuable research and 
development aid for exploring new methods of air traffic 
control, since the impact of faster aircraft with less margin on 
fuel loading can simply be fed into existing or simulated Gca 
equipment. 

For training operators of communications equipment such 
as teleprinters and other keyboard equipment, new apparatus 
is now being evolved which uses the principles of cybernetics. 
Such equipment seeks to gauge an operator's skill on a con- 
tinuous basis and to give him or her graded instruction which 
ee to his or her previous learning performance 
(Fig. 3). 


As an aid to production 

Three main contributions are of importance here. 

First, quality control by continuous qualitative analysis 
Although this aspect is of primary importance to raw-material 

manufacturers, aircraft manufacturers are also vitally con- 
cerned with metal and alloy quality—particularly since 
discrepancies in small-percentage added elements will materially 
affect the fatigue characteristics of finished parts. The Solartron 
Automatic X-ray Spectrometer is a typical quality control 
equipment, which can be programmed to give an accurate 
element count and provide immediate warning of material out- 
side specification (Fig. 4). 

Secondly, there are direct aids to production flow and 
efficiency including “automation” in all its aspects and pro- 
grammed control of production operations. The aid of elec- 
tronic equipment is primarily necessary here for accurate 
timing control and remote use of mechanical or hydraulic 
handling machinery. The techniques used are conventional. 

Thirdly, there is the rapid, accurate inspection of finished 
parts and assemblies. This field of activity now supports 
research which aims at some measure of automatic production 
testing. Complete testing of missiles is often carried out by 
electronic means, so is the testing of some communications 
equipment, The procedure normally involves a programmed 
application of test conditions and the use of a precision sensing 
unit which decides whether the tested equipment’s behaviour 


Fig. 4. The Solartron X-Ray Fluorescent Spectrometer which 
can be programmed either for qualitative or quantitative analysis 
of metals, alloys or compounds. 


under these stimuli is inside or outside specification. The equip- 
ment recycles under control of this sensing unit, which also 
records its decisions about each series of tests in much the 
same way as a human inspector 


Airborne electronics 

Again the need to measure accurately is paramount—to 
measure fuel volume, ground speed, rates of turn, acceleration 

these are some of the pressing problems. They are, however, 
commonplace in comparison with that of control of future 
aircraft. It is here that the greatest impact of electronics will 
be seen, in relieving the pilot of many, perhaps all, checking 
duties and in taking over a complete flight programme under 
certain conditions. Such was the expected acceleration of the 
cut-back S-R177 for example, that every moment from take-off 
to levelling out at 60,000 ft. would have been under the control 
of a pre-programmed automatic pilot. The co-ordination of 
autopilot and ground control information is expected to leave 
the pilot simply an “airborne monitor ’’—one whose specific 
task is only to retrieve the aircraft from emergency by flying 
it (in the old-fashioned way), or maybe on occasions to exercise 
a little judgment about whom he should allow his armaments 
to fire at! 


Conclusion 

The major trend, as in so many other fields not connected 
with technology, is that of integration. Larger, more complex 
equipment is coming into use which will be capable of handling 
more complex problems and a greater volume of information. 
The secondary, supporting trend is to further miniaturization 
and reliability of components under extreme environmental 
change. The first trend will release many people from every- 
day, mundane tasks of collecting, collating and processing 
information, the second trend is probably, all unconsciously, a 
preparation for the new space age. 
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H.J.C.’s CLUB COMMENTARY 


@ AT WOODLEY aerodrome the 
Reading Flying Club is now in operation. 
Formerly known as the East Bucks 
Flying Club and flying from Denham, 
this club is run by Nightscale Aircraft 
Services and has two Austers and a 
Tiger Moth, flying rates for which are 
£3 7s. 6d. an hour. 

Gp. Capt. G. V. Carey continues as 
honorary C.F.1. 

Headquarters of the club are in the 
Falcon inn, the bar of which is operated 
by the club. Handley Page (Reading), 
Ltd., and Western Manufacturing, Ltd., 
have co-operated in getting the club 


Moorabbin, 


has been 


Started. two new groups 
tarted @ LAST MONTH 
were elected to associate membership of 
the on of British Aero Clubs and 
@ THE air rally which the  Cemtres—the North West Flying Group, 
Club is planning tor ewly formed at Coleraine, Northern 
June 13 and 14 will begin with the arrival Ireland, to operate a Gemini; and the 
of visiting aircraft between 10.00 hr. and Shropshire Flying Group, which flies from 
15.00 hr. on the Saturday. There will —- The latter was formerly affiliated to 
be a cocktail reception, followed by an the P.F.A. 
official lunch in the clubhouse at Rhoose, 


and the flying display will be from 15.30 to 
7.30 hr 


17. 3 

This will include a fly-past by club and 
visiting aircraft, an air race, aerobatics, of 3] h 
parachuting, pleasure flying and a static 


display. 
a buffet-dance in the clubhouse on _is,_scheduled 
Saturday night, Sunday will be devoted jnvited to an air 


mostly to a “ flying agp ell the 
departure of visitors in the afternoon, and 
a social evening for members in the club- 


jouse. 
This club has three Austers, a Tiger 
Moth, a Jackaroo and two Prentices and 


averages about 2,000 hr. flying a year. with Hunting-Clan. 


TEST FLYING.— More 
pictures of the two-seat 
Millicer Air Tourer at 
Melbourne. 
The lower picture shows 
the cockpit, occupied by 
Fit. Lt. R. Green, who 
flying 

aircraft on test. 


@ IN APRIL the Exeter Aero Club 
flew 385 hr., an increase of 85 hr. over 
the previous month, and on one day a total 
r. was recorded. 

A breakfast patrol to the Plymouth Aero 

i for May 24, and on 
27 +=A.B.A.C.-affiliated 
rally, 
programme of events is scheduled. 


@. A NEW full-time instructor at 
the ord Aeroplane Clu 

is David Cleaver, ex-R.A.F., and formerly 
Also assisting in the 


the 


clubs are 
when a big 


Ayles. 
rts that new members are 
r the Chipmunk, G-AOSJ, is 
flying overtime. The Aiglet, G-AMTE, was 


instruction recently was Peter 

The club re 
coming in an 
ib at Kidlington 
written-off recently, fortunately without 


Serious personal damage. 


ROTARY-WING RALLY 


_— the more significant of recent aeronautical events 
was a helicopter rally held at Woburn Abbey—the first 
public event of this kind to be held in this country. It was a 
comparatively modest affair in that 14 rotary-wing craft, com- 
prising seven different types, were present, The flying display, 
however, made full use of this “ cast ” and succeeded in showing 
a large number of people quite a lot of the special flying 
capabilities of helicopters and demonstrating very clearly some 
of the civil and military operational uses to which they can be 
put. 

Not only does Woburn park provide an ideal setting for such 
a display, it has the added advantage of being a week-end draw 
for thousands of visitors. This meant that the show on May 10 
was enjoyed by many more than those present in the official 
enclosure. 

An international flavour was introduced by the presence of 
the Dutch Kolibrie and the French Alouette. These were 
specially interesting because they were able to demonstrate two 
of the newer forms of helicopter propulsion—tip ramjets in the 
case of the former and a shaft turbine in the latter. 


The Duke of Bedford, 
who opened the rally, 
is here seen in the 
cockpit of the N.H.I. 
Kolibrie. 


Photograph copyright 
“The Aeroplane and 
Astronautics” 


The Alouette was, incidentally, one of the those at present 
being evaluated over here for Service use and was in British 
Army markings. As such, it was in good company for 
altogether the Army Air Corps had provided half the heli- 
copters present—two Whirlwinds, four Skeeters and the 
Alouette. The remainder of the participants were made up of 
the Kolibrie, a B.E.A. Whirlwind, two Westland Widgeons, 
two Hillers and a diminutive American Bensen Gyro-Copter. 

The last-named was shown statically only, as although out- 
wardly complete it was not quite ready for flight. It is powered 
by a McCulloch flat-four engine but is otherwise similar to the 
Gyro-Glider version. This little craft—privately owned and 
built by Mr. J. Howell—was a great centre of interest and at 
times almost submerged in a throng of potential rotary-wing 
private owners. 

The rally was formally opened by the Duke of Bedford, 
flown in a Fison-Airwork Hiller from the Abbey to the display 
arena. During the subsequent flying programme there were 
demonstrations of crop spraying; a remarkable demonstration 
of speed on the part of a Widgeon; an even more remarkable 
exhibition of agility by one of the Army’s Skeeters: and some 
very convincing weight lifting during which a small car was 
lifted by a Widgeon and taken on an aerial tour (unoccupied) 
of the arena. 

Both the Kolibrie and the Alouette went their different 
ncisy ways; an outstanding feature of the performance of the 
first being its small turning circle after a spray run. The 
Alouette’s demonstration was notable for a long, and apparently 
very stable, backward flight 

As a fitting climax to the flying programme the Army gave 
a splendid demonstration of tactical support work with recon- 
naissance and transport helicopters. During the course of this 
a “tank ” was destroyed with much flame and smoke: a lot of 
blank ammunition was fired off; troops were deposited and 
taken away again; and casualties were evacuated. All of 
which gave the public a very good first-hand idea of the 
important part played by the Army’s rotary-wing craft. 

As the first rally of this particular sort, the event at Woburn 
can certainly be counted S the organizers as a success. It 
drew a large audience and will have done much to spread the 
rotary-wing gospel. It was a pity that more of Britain’s heli- 
copters could not have made an appearance.—F.T.M. 
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Correspondence 


Llanbedr History 


HISTORY is being prepared of the airfield which is now 

R.A.E. Llanbedr. The airfield was constructed early in 
World War II, and was opened by No. 232 (F) Squadron 
equipped with Spitfire Mk. 5Cs plus a detachment of Fleet Air 
Arm Swordfish in either May or June, 1941. The main duties 
of these units consisted of helping in the defence of Liverpool 
and providing convoy patrols. 

We here at Llanbedr understand that No. 41 (F) Squadron 
was one of the many units based at R.A.F. Llanbedr, and 
would appreciate any information and assistance that your 
readers may be able to contribute towards the preparation of 
this history. 


Royal Aircraft Establishment, A. PEARCY. 
Llanbedr, Merionethshire. 
Aids on the Far East Route 
N the first instalment of your article (THE A®&ROPLANE. 


February 6) on the recent Comet proving flights to the Far 
East, your correspondent stated that “. . . between Turkey and 
Pakistan, for example, there are literally only one or two M/t 
beacons.” 

In fact may I point out that in Iran, which lies between the 
two countries named, there are 23 M/F beacons. 

Along the route followed by most operators there are beacons 
at Rezayieh, Rud-i-Shur, Aprin, Tehran, Veramin, Isfahan, 
Yazd, Kerman and Zahedan. At Mehrabad airport, which is a 
staging post on this route, there are two M/F beacons used as 
locators, a TVOR and a VHF D/F service. 

Plans drawn up jointly by the Government of Iran and the 
Civil Aeronautics Authority of America include five more 
vors along the route and a new M/F beacon at Birjand. These 
plans are well advanced and we expect most of the equipment 
to be installed by the end of this year. 

Tehran, Iran, I. STUDAKH, 

Maj.-Gen.., 
Director General of Civil Aviation. 


Treble-century Types—I 


WAS interested to read in your May | issue a letter from 

Capt. Youell in which he asks if anyone has flown as many 
aircraft as he has, which he gives as a total of 110 different 
types. 

There are a number of people of my acquaintance who can 
top this number. I personally have flown some 217 different 
types, not including different marks. I think it will be found 
that Air Cdre. A. H. Wheeler, Wg. Cdr. Roly Falk and Capt. 
Hubert Broad have al] flown even a greater number than this. 

I am open to correction, but I think I am right in saying that 
the late “ Mutt’ Summers had flown something like 350 
different types of aircraft. 

It would be interesting, however, to know who can lay claim 
to having flown the greatest number. 

I must admit that all these people I have mentioned, including 
myself, have had the advantage of being test pilots and, there- 
fore, have had a better opportunity of flying a variety of odd 
aircraft. 

Hartley Wintney, Hants. J. A. Kent, 

Gp. Capt., D.F.C., A.F.C., A.F.R.Ae.S., M.1LAe.S. 


Treble-century Types—Il 


S a “ professional ” type-hunter, I have been very interested 

in the recent correspondence in THE AEROPLANE AND 
ASTRONAUTICS, and although I have no intention of entering the 
lists myself, I would like to find out which pilot has the most 
diverse array of types in his log-books. 

The difficulty, it seems to me, in establishing this point, is 
that the likely holders of this title may be too modest to put 
forward their claims. They may, however, be persuaded to 
confirm claims made on their behalf, and I would therefore 
like to put on record some scores of which I have personal 
knowledge. 

One hundred or so basic types seems to be a pretty good 
average for any enthusiastic and fortunate pilot who has been 
flying for 10 years or more, but a prolonged spel] on test 
flying can result in many more than this. Harald Penrose, 
Westland’s former chief test pilot for 22 years, in his evocative 
“No Echo in the Sky,” mentions flying more than 300 types, 
and a similar round number is credited to Roly Falk in his 
potted biography. 

It may well be that this vast pinnacle of experience is 


THE AEROPLANE 
and ASTRONAUTICS 


approached or bettered by such veteran test pilots as Air Cdre. 
Alan Wheeler, “ Tim” Wood, Gp. Capt. “ Willie” Wilson and 
Gp. Capt. “ Sammy” Wroath, while there must be a number 
of foreign pilots with similar or better scores. If they could 
be compiled, the lists of types flown by these experts would 
make fascinating reading. But who is the absolute champion? 
London, E.C.1. JOHN FRICKER. 


The Fewer the More. The statement in my recent 
article “ Operation Broken Carcase” that the fewer 
the people on a job, the harder they seem to work, 
has reminded staff-member Harry Cooper that the 
late C. G. Grey used to say: “If Moses had been 
a committee, the Children of Israel would still be 
in Egypt.” Harry also remembers the reply that 
C.G. says he got from Ivor Thomas, M.C.A. 
Parliamentary Sec. in the post-War Labour Govern- 
ment: “And jf Joshua had been a committee, there 
would be no Palestine problem today.” 


AEROPLANET4— 
Per Ardua Ad Astronautics. So our Astronautics 
section has adopted a neat identifying symbol. 
Although caught with my planets down, I have 


quickly produced the accompanying device to use 
with my own desultory paragraph on the lighter side 
of astro-antics. And there is a lighter side, such as 
the R.A.F.’s new “on-target” patter. Replacing 
“ Up-a-bit, down-a-bit, back-a-bit,” it goes: “Ten, 
nine, eight, seven, six, five, Thor... .” 

Edvards Uber Alles. The Weybridge publicity lads 

provided their technical salesmen with this helpful 


Eriglish-German glossary for use during the recent 
Vanguard visit to the Continent: 


Vanguard: Dopplebopple Massvolk und 
Gefreightenkarrier mit Lofherz fur Grosse- 
traffik. 


Turboprop appeal: Neuesaundinderskie. 

Safe Life: Nichtkaputenstruktur fur Dreisand- 
tausandhourz. 

Development engineer: 
Schleidenruhl. 

Vickers’ resources: 
booten und Machinen 
Kitchenzink. 

Passenger accommodation (T.34): Sardinensitzen- 
platz mit Gekrampen. 

Passenger accommodation (de luxe): Grossen- 
sitzerplatz fur Oberhauptmann mit Schwindel- 
scheet. 

Customer requirement: 


Fasttalker mit der 


Grossegruppenfurfabriken- 
und Flugzeug und 


Spezification Kaput. 


From My Favourite Line Book 
At Valley, a crew heard a pilot calling up for 
weather at Cardington. Comment: “ What's he flying, 
- balloon?” 
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NOTES AND EVENTS 


RADAR AGREEMENT.—The Ben- 
dix Aviation Corpn. has concluded an 
agreement with Cossor Radar and Elec- 
tronics, Ltd., for the manufacture of 
secondary radar airborne transponders. 
This is stated to be the first occasion 
that Bendix has taken a licence from a 
British manufacturer of electronic equip- 
ment. 


AIRCRAFT FILTERS.—British 
Filters, Ltd., has announced that, in 
addition to taking over the manufacture 
and sale of fuel, lubricating and hydrau- 
lic oil filters for the aircraft industry on 
behalf of Tecalemit, Ltd., it is also 
responsible for the development and sale 
of the Bendix type fuel water separator 
in the U.K. Mr. R. Fish is manager of 
the Oil Filter Division, and Gp. Capt. 
Haynes has joined the staff as manager 
of the new division responsible for fuel 
water separators. 


CARL MERGER.—Canadian Applied 
Research, Ltd. (CARL), and nix 
Engineered Products, Ltd., have been 
merged by A. V. Roe Canada, Ltd., into 
a single corporate entity which will con- 
tinue in the name of Canadian Applied 
Research, Ltd. The operations previously 
undertaken by Pheenix will now become 
the Repair and Overhaul Division of 
CARL. In connection with this expan- 
sion, CARL’s manufacturing, sales and 
service, and finance divisions, with the 
administrative offices, have moved from 
1500 O’Connor Drive, Toronto, to 750 
Lawrence Avenue West. The Engineer- 
ing Division will remain at 1500 
O'Connor Drive. 


SOUTHEND, NOT BRENTFORD.— 
Our reference last week to the supply of 
Doppler drift-measuring equipment to 
Kuwait Airways by Ekco Electronics, 
Ltd., implied that this manufacturing 
company is located at Brentford. It is, 
of course, at Southend-on-Sea, 


WIGGIN SHOW.—Last week Henry 
Wiggin and Co., Ltd., staged a three- 
day private exhibition in London to 
demonstrate the properties of its nickel 
alloys and to show their applications in 
industry. In conjunction with the exhi- 
bition the company arranged a series of 
lectures and films which dealt with such 
subjects as the use of Wiggin nickel 
alloys in aircraft and the future material 
requirements of the gas turbine. The 


HEAVY-DUTY LOADER.—This new 
hydraulic aircraft loading device was 
demonstrated at Rhine-Main airport, 


Frankfurt, recently. It can lift cargoes 
of 34 tons up to 12 ft. 


display of corrosion- and heat-resisting 
electrical-resistance alloys, and 
materials with special physical properties 
for the aircraft and other industries was 
comprehensive. 


J 
Company Notices 
NEW COMPANIES 

Field Fare Farm Services, Ltd. (626,734).—Private 
co. Reg. April 27. Cap. £10,000 in £1  shs. 
Objects: To carry on the business of weed control 
and spraying contractors from the air and from the 
ground, chemical manufacturers, dealers and 
research works, etc. Subscribers (each with one 
sh.: Cedric C. Stevens; William H. Armstrong. 
First directors to be appointed by subscribers. Solrs.: 
C. G. Metson and Co,, Cereal House, Mark Lane, 
London, E.C.3. 

Shannon Free Airport Dev Co., Ltd. 
(17,351).—Private co. Reg. in Dublin, Jan. 28. 
Cap. £100 in £1 shs. Subscribers (each with one 
sh.): Denis Greene, Ceanchor Cottage, Baily. Co. 
Dublin, and Sadie O'Connell, 20 Sitric Rd., Arbour 
Hill, Dublin. First directors not named. 

United Airlines, Ltd. (627,049).—Private co. Reg. 
April 29. Cap. £100 in £1 shs. Objects: To conduct 
and carry on in Great Britain and in any other part 
of the world the business of carriers of passengers, 
mails, livestock and goods by air, etc. Subscribers 
(each with one sh.): Marion Simmons and Edith 
Moss. First directors to be appointed by subscribers. 
Solrs.: Linklaters and Paines, 59-67, Gresham St., 
London, E.C.2. 


RECEIVERSHIP (APPOINTMENT) 


atical E 


Bevan Bros. A s. Ltd. 
(440,382), 48 Conduit St., London, W.1.—Alfred H. 
Creed. of 47-49 Oxford S*.. London. W.1. was 


Aviation Calendar 
May 23-25.—Fifth air touring rally 
organized by Quiberon Ac.C., at Quiberon, 
France. 
May 24-31.—Rally of the Stars, organized 
by the Milan Aero Club, at Milan. 
May 25-June 2.—F.A.1. annua! confer- 


ence, in 
May 27.—R.Ae.S._ Hatfield Branch, 
A.G.M., in the de Havilland restaurant, 


Hatfield, at 18.15 hrs. 

May 28.—R.Ac.S. Southend Branch, film 

show, at the Labour Hall, Boston Avenuc, 
. Essex, at 19.30 hrs. 

May 30-31.—Sixth Dauphine Aéro Club 
tally, at Grenoble, France. 

May 30-June 1.—Rally of the Moselle 
Wines, organized by Aéro-Sport, in 
Luxembourg. 

May 30-June 6.—R.A.F.A. Air Week, at 


Brighton. (Air display at Shoreham Air- 
port, May 30.) 
May 30-June 7.—Huit Jours d’Angers 


international gliding competition, organized 
by Aéro-Club de L’Ousst de la France, at 


Jene 5.—Helic. Assn. of Gt. Britain 
lecture, Some Design Aspects of Tandem- 
rotor Helicopters,” by J. D. Sibley and 
a . Jones (Bristol Aircraft), in the 
R.Ae.S, library, 4 Hamilton Place, London, 
W.1., at 18.00 hrs. 


5-7.—Air display organized by 
7 Ac.C., at Skegness aerodrome, 
incs. 
June 6.—Fourth helicopter rally and 


garden party organized by Helic. Assn. of 
Gt. Britain, at Dunsborough Park, Ripley, 
Surrey. 

June 6-7.—Air_ ally organized by 
Florence Ac.C., Florence, Italy. 

Jone 6-8.—International air rally orga- 
nized by Zoute Aviation Club, at Le Zoute, 
Belgium. 

June 7.—International free balloon con- 
test, organized by Dutch Ae.C., at 
Etten-Leur, near Rosendaal, Holland. 

June 9.—Aircraft Ice Protection Confer- 
ence, organized by D. Napier and Son, 
Ltd., and R.A.E., at Luton Airport, Beds. 
(all day). 

June 12-21.—23rd French Aeronautical 
Air Show at Le Bourget Airport, Paris. 

June 13-14,.—Tiger Club acrobatic com- 
petition and race meeting at § ‘ord 
Tawney ae-odrome, Essex. 
13-14.—'Ith Rally of Lower 
Normandy, organized by Flers Aero Club, 
at 

June 13-14.—Air rally organized by 
Glamorgan Flying Club, at Rhoose, Cardiff. 


appointed Receiver on Feb. 13, 1959, under powers 
contained in two debentures dated Apri! 25, 1958, 
and May 2, 1958. 


New Patents 


APPLICATIONS ACCEPTED 
815,378.—Harrison, A. J.—** Parachute equipment 
for aviators.”"—Feb. 14, 1957. (Feb. 14, 
1956.) 
815,397,—Raynaud, C.—‘* Apparatus for the pro- 
jection of mobile bodies.""—Dec. 13, 1956 
(Dec. 27, 1955.) 
Applications open to public inspection on June 24, 
1959: opposition period expires on Sept. 24, 1959. 
$15,685.—Teleflex Products, Ltd.—** Controls.”"— 


March 18, 1958. (May 28. 1957.) : 
815,901.—Fairey Aviation Co., Ltd.—* Jet driven 
helicopters.’—June 4, 1956. (March 4, 


1955.) 
Applications open to public inspection on July 1, 
1959; opposition period expires on Oct. 1, 1959. 


ABC ROYAL AIR FORCE. Second 
Edition, 1959. By John W. R. Taylor. 40 
pp.. 74 in. by 94 in. Illustrated. Ian 
Allan, Ltd. Price 2s. 6d. 

AIRCRAFT ELECTRICAL ENGINEER- 
ING. Edited by G. Wakefield. 349 pp.. 
6} in. by 9} in. Mlustrated. Chapman and 
Hall, Ltd., Price 50s. 


AIRCRAFT ELECTRICITY FOR THE 


MECHANIC, By C. E. Chapel. 477 pP.. 
8} in. by S$ in. Aero Publishers, Inc. 
Price $5. 


COME NORTH WITH ME (An Auto- 
biography). By Bernt Balchen. 318 pp.. 
5} in. by 8} in. Illustrated. Hodder and 
Stoughton, Ltd. Price 

DYNAMICS OF FLIGHT, Stability and 
Control. By Bernard Etkin. 519 pp., 6 in. 
by 94 in. Illustrated. John Wiley and Sons, 
Inc., Publishers. Price 120s. 


Publications Received 


FAMOUS AIRLINERS—3, The Seven 
Seas. By Derek Harvey. 116 pp., 74 in. b 
5 in. Illustrated. Cassell and Co., Ltd. 
Price 10s. 6d. 

FAMOUS AIRLINERS—4, The Comet. 
By Derek Harvey. 110 pp.. 74 in. by 5 in. 
—— Cassell and Co., Ltd. Price 


GLIDER MAINTENANCE MANUAL, 
By R. C. Stafford-Allen. 46 pp.. 5} in. by 
8 in. Illustrated. The British Gliding 
Association. Price 5s. 

JETS AND ROCKETS. By Barker, 
Nonweiler and Smelt. 268 pp., 54 in. b 
8} in. Illustrated. Chapman and Hall, 
Ltd. Price 35s. 

KNIGHT OF THE AIR. The Life of 
Antoine de Saint-Exupéry. By Maxwell A. 
Smith. 227 pp., 54 in. by 84 in. Cassell 
and Co., Ltd. Price 18s. 


ROCKETS AND SATELLITES, Work 
Like This. By John W. R. Taylor. 71 pp.. 
64 in. by 10 in. Illustrated. Phoenix 
House, Ltd. Price 9s. 6d. 


ROCKET PROPELLANTS. By Francis A. 
Warren. 218 pp., 6 in. by 94 in.  Illus- 
trated. Chapman and Hall. Ltd., London 
and Reinhold Publishing Corpn., New York. 
Price 52s. 


ROCKET TO THE MOON. By Erik 
Bergaust and Seabrook Hull. 270 pp., 
54 in, by 8} in. Illustrated. D. Van Nost- 
rand and Co., Ltd. Price 45s. 

SPUTNIKS AND AFTER. By Karl 
Gilzin. Translated from the Russian by 
Pauline Rose. Supplementary material 
translated from the Russian by Dmitri 
Nesteroff. Illustrated by N. Kolchitsky. 
285 pp., 54 in. 9! 8} in. Macdonald and 
Co. (Publishers), td. Price 2ls. 
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The Truly Economic Short-Haul Aircraft 


AVRO 748 FLIES EARLY NEXT YEAR 


Here is an aircraft which offers genuine economy to operators ; 
on short-to-medium range routes. 
The Avro 748 combines a simple “ fail-safe’ structure, low 
USE OF EXISTING wing for added safety and pressurised accommodation for 
a passengers and crew with existing well proven components. It is 
ideally suited for operation from short airfields and can also 
operate from semi-prepared surfaces if required. 
sea At low initial cost this aircraft offers maximum economy and 
A; servicing simplicity with all the advantages of Rolls-Royce 
propeller turbine power plant. The Avro 748 will fly early next 
LA year and will be in service in 1961. It represents yet another major 
step by Hawker Siddeley Aviation towards bringing the cost of 
Ee. air transportation down to a minimum level. 


ROLLS-ROYCE 
TURBO-PROP 
RELIABILITY 


LOW GPERATING COSTS L 


4 


HAWKER SIDDELEY AVIATION LTD., Richmond Road, Kingston-upon-Thames. 


INTERNATIONAL SALES OFFICE, DUKE’S COURT, ST. JAMES’S, LONDON, S.W.1. 
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WHEN THERE CAN BE 


NO COMPROMISE 


WITH RELIABILITY... 


. .. When maximum performance under the most exacting conditions 
is vital, Amphenol Connectors play the part for which they have been 
designed with complete dependability. More than 25 years experience 
in this field plus rigid test requirements far beyond likely operating 
conditions help to ensure their sturdy reliability. 

For example, Amphenol Minni€ miniature multi-contact connec- 
tors are tested for altitude-moisture resistance by submersion in salt 
water and altitude cycling to 80,000 feet, to 65,000 feet and then 


returned to room ambient pressure. 


Amphenol 165 Series Connector 


Designed especially for use with the ARC52 
= installed in the Vickers-Armstrongs 
“ Scimitar, the English Electric “ Lightning" and 
other military aircraft. Variants of this 42-contact 
connector are available to meet different require- 
ments. Another new Amph | develop are 
the “Stub-E” Connectors, fulfilling environmental 
resistance requirements in aircraft and guided 
missiles. 


Amphenol MinniE Connector 


@ 


Quick disconnect, multi-contact, miniature 
bayonet lock types. Available as Plugs, Cable and 
Panel Receptacies and Single Hole mounting Re- 
ceptacies in four constructions, five shell sizes and 
seventeen insert arrangements. 


We will oo Lome to quote for complete 


cable assem using Amphenol connectors 


including * potted’ versions if desired. 


We can also supply min- 
iature co-axial changeover 
connectors, co-axial 
switches (hand or relay 
operated) 


and micro- 


tured by our Industrial 
Products, Danbury- 
Knudsen and Borg 
Divisions. 


Have you had 
your copy of this new 
Amphenol Publication ? 


1EC2 is a new publication, 
detailing rofusely 
illustrating a ole range 
of Amphenol connectors, 
with reference sheets for 
contact arrangements and 
insert specifications. Write 
for your copy now. 


AMPHENOL (Gt. Britain) LTD. 


Victoria Road, Burgess Hill, 


Telephone: Burgess Hill 85616 (3 lines) 
Telegrams: Amphenol, Burgess Hill. 


AMPHENOL-BORG EI ECTRONICS CORP., CHICAGO, U.S.A. 
AMPHENOI. CANADA LTD., TORONTO 9, ONTARIO. 


GASTORS IN SERVICING 


Flexello castors are being used all over 
the world in all climatic conditions, 
in the building and maintenance of aircraft. 


SPECIAL 3-4 TON 
FLEXELLO 
JACKING CASTOR 


Designed and 
developed 
specially to 

meet requirements 
in certain fields 
of the Aircraft 
Industry 


Our Fabricating Division designs and 
manufactures “‘specials” for extra heavy and 
difficult applications. 


CONSTANT QUALITY 
CASTORS 


922, 


Flexello’s enormous range of castors covers 
every field of industry and domestic life. 


For full particulars apply to Dept. A 
Flexello Castors & Wheels Lid. Slough, Bucks. Tel: Slough 24121 


Helicopter Dynamics 
and Aerodynamics 


By P. R. PAYNE. This is the first really 
comprehensive treatment of helicopter theory 
by a practising designer of rotary wing air- 
craft. Correlating theory and practical results 
throughout, the author has constantly kept in 
mind the requirements of the industry. The 
book which is more up to date than anything 
yet published on the subject, contains the first 
accounts in book form of cantilever, stiff- 
hinged, high flapping pin offset and other 
advanced forms of rotor, and also the rotor 
blade flutter. No prior knowledge of heli- 
copter theory is required of the reader who is 
taken up to the most advanced theories and 
methods used in the modern design office. 
From booksellers, 84/- net. 


PITMAN 


Parker Street, Kingsway, London, W.C.2 
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PRESS DAY: Classified Advertisements 
must normally be received at Head Office 
by FIRST POST THURSDAY for the follow- 
ing Friday week’s issue. Last-minute addi- 
tions and deletions are accepted by telephone 
from trade advertisers up to noon. Adver- 
tisements received too late for a particular 
issue are automatically inserted in the 
succeeding one unless instructions to the 
contrary are received. 

RATES—10d. per word (minimum 12 words 10/-). 
Each paragraph charged separately and name and 
address must be paid for. Semi-displayed setting 
£3-12-6 per single column inch. Centred lines 
£1. Series discounts of 5% for 13, 10% for 26 
and 15% for 52 consecutive insertions, allowed to 
trade advertisers 

TERMS—Strictly net and prepayable. Monthly 
accounts for settlement by the end of the month 
following insertion are allow 1 to trade adver- 
tisers if satisfactory referen._. are provided 
REMITTANCES—Cheques and postal orders 
should be crossed and made payable to TEMPLE 
PRESS LIMITED and instructions sent addressed 
to the Manager, “The Aeroplane and 
Astronautics,"" Bowling Green Lane, London, 
E.C.1 


DEPOSIT SYSTEM—Facilities are available to 
readers to purchase advertised goods through 


CLASSIFIED 
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AIRCRAFT FOR SALE 
R. K. 
FOR THE BEST USED AMERICAN PLANES 


EECHCRAFT, Pipers, Cessnas—these are famous 
names in the U.S.A., and the recent demonstra- 


tiows, and © casional imports of a few of these excel- 
lent aircraft, are slowly enabling British flying 
interest to see as well as to read about these planes 
E are expert in obtaining the best used American 
aircraft at the most competitive prices—our 
record proves it, for we have brought in and sold the 


only two Cessna 310s in U.K. today We have also 
sold to British customers the only two Beechcraft 
Bonanzas 
NEW acroplane often sells itself A used acro- 
plane needs to show value and good condition, 
and we need to show you our ability to produce this, 
efficiently and with smooth service on the formali- 
ties, and by producing credit finance if required and 
insurance cover, etc., always at the best possibic 
ferms 
EST executive offer to-day Cessna siom, the best 
Eurove with air-line radio, £15,2 
R K. DUNDAS, LTD., Dundas aed 59 Saint 
e Janes's St London, S.W.l Phone. Hyde 
Park 3717 Cables, “ Dunduk, Piccy, London.” 
490-14 


ROCTOR Ill This is the fastest and most 
luxurio's Proctor in the country It has a 4- 
channel radio and has been maintained strictly to 
A schedule, original cost of over £1,500. £485 
USTER JIN This Gipsy Major Auster was 
compictely rebuilt at a cost of over £1.500 and 
has done very few hours cin e One of the nicest 
Austers in the coun'ry £1.075 
USTER AUTOCRAT, with Murphy M.R.60 and 
Gipsy Major 10 Mk. 2 engines, metal propeller, 
long-range tank and photographic window, £2,100 
EMINI 3A This aircraft has had one careful 
owner since brand new in 1951 It has been 
maintained regardiess of expense and has never even 
been s-ratched, fitted with Gipsy Major 10 engines, 
M.R6O radio, it is in faultless condition through- 
out and probably the only one-owner machine in the 
country Must be seen to be appreciated, £3,2 
te ac Fitted Gipsy Major 10 Mk 2 
engines 65 hours since complete overhaul, 
S$ T.R.9Z Marconi radio compass. fan marker, luggage 
compartment range 1,000 miles non-stop at 180 
£4.75 
LL these are based at Yeadon and can be in- 
spected by appointment A. Barker, Yorkshire 
Aeroplane Club. Rawdon 1241; or Shipley 52769 
490-8839 


AIRCRAFT SALES AND FINANCING 
SPECIALISTS 

OUGLAS DC-3s, 3 passenger/cargo convertibles 

availab'e for sale or on lease at attractive terms 

OUGLAS DC-6, can be sold in time-expired con- 

dition or nil hours since major overhaul; plus 
moditication to increase take-off weight; long-range 
version 
Bpueror Type 170 Mk. 21 and Mk. 31 We have 

been appointed by the Pakistan Government to 
effect the disposal of a large number of these air- 
craft Your inquiries invited 

rr 2B, low engine hours, recently issued 

of A. and Check Fours overhaul. dual V.H.F.. 

A DF. 1.L.S., de-icing, all mods. embodied, £12,500 
AND FOR THE PRIVATE AND BUSINESS PILOT. 

USTER Mk. 4, only 535 hours since new, 
A Lycoming engine, 300 hours since overhaul, B.F 
panel. LR tank three seats, £1,125 of offer 
prams HILD ARGUS, airframe completely rebuilt 

and offered at a most attractive quick sale’ 
price with new 3-year C. of A.. spare engine available 

{LES MESSENGER. several excellent examples 

available, attractively priced 

USTER Mk. 5, low airframe and_ engine hours, 

new 3-year C. of A.. V.H.F.. B.F. panel, L.R 
tank, starter, generator, silencer four seats, £1,875 

HIPMUNK, less than 50 hours on engine since 

complete overhaul 

ROCTORS, several available 


H Terms gladly arranged, and for full details 

contact:— 

RAVELAIR, LTD., 115 Oxford St., London, W.1 
Phone, Gerrard 3382. 490-13 


W.S.SHACKLETON LTD 
o> 
Europe's Leading Aircraft Brokers 
offer 


PIPER APACHE G-APCL 


This beautiful twin-engined executive 
aircraft was purchased new by the Rt 
Hon. Edward John, Earl of Derby, in 1957. 
Its use has so fully justified the operation 
of a Business Executive aeroplane that it 
is now too small for the demands upon 
it and it is being replaced by a larger 
aeroplane. 

Radio equipment comprises Narco 
Sapphire VSC.1 360 channel VHF; Narco 
Omnigator comprising standby VHF, 
VOR, ILS Localiser and Fan Marker 
Receiver, LEAR ADF 12E and low 
mage Narco LFR.3 receiver. 

In “‘as new” condition throughout, 
this Pt will be available for sale with 
effect from the 15th July at £13,000 duty 
paid. 

W. S. SHACKLETON LTD., 

175 Piccadilly, London, W.1 
Cable: 


Phone: 
HYDe Park 2448-9 Shackhud, London 


THE AEROPLANE 
and ASTRONAUTICS 


ADVERTISEMENTS 


“ The Aeroplane and Astronautics.””’ Commission 
1% (minimum 2/-) on amount deposited. 

BOX NUMBERS—Private advertisers desiring 
to have replies sent care of “ The Aeroplane and 
Astronautics,” may do so on payment of 1/- to 
cover booking and postage, plus cost of four extra 
words. Box Numbers must not be used for the 
purpose of circularizing and the Proprietors do 
not undertake the distribution of such matter 
received. To avoid mistakes in forwarding, Box 
Numbers should be carefully and legibly copied 
and replies sent to Box AOOO, care of “ The 
Aeroplane and Astronautics,” Bowling Green 
Lane, London, E.C.1 

THE PROPRIETORS retain the right to refuse 
or withdraw advertisements at their discretion 
and are not responsible for clerical or printers’ 
errors, although every care is taken to avoid 
mistakes 

HEAD OFFICES: Bowling Green Lane, 
London, E.C.1, England. Telephone: Terminus 
3636. Telegrams: “ Pressimus London Telex.” 
Telex: 23839 

BRANCH OFFICES: Bayliss House, Hurst 
Street, Birmingham, 5. Telephone: Midland 6616. 
50 Hertford Street, Coventry. Telephone: 
Coventry 62464. 1 Brazennose Street, Manchester. 
Telephone: Deansgate 6114-8. 12 Renfield Street, 
Glasgow Telephone: Glasgow Central 1413. 


AIRCRAFT SPRING WASHERS 
To B.S. 
SPECIFICATION 
2 SP.47. 


CROSS MFG. CO. (1938) LTD. 
COMBE DOWN, BATH. 


PIAGGIO EXECUTIVES 


THE SIX/EIGHT SEATER P.166, THE P.136-L 

AMPHIBIAN AND THE AEROBATIC P.149-D 

CAN BE IMPORTED ON AN OPEN GENERAL 

LICENCE WITHOUT DOLLAR WORRIES 
Ask your dealer, or Write 


Aero-Enterprises (Boreham Wood) Ltd. 
17 Drayton Road, Boreham Wood, Herts. 


RUMMAN Widgeon VP-KNV amphibian, six 


seats, Queen I! engines, D.H. propeller, full 
blind-flying panel, V.H.F. and M.F. R/T excellem 
condition, two years’ spares available. fly away. 
Croydon 4. J. Whittemore (Aeradio), Ltd., Croydon 
Airport, Surrey 111-682 


JR OLLASONS for Tiger Moths. Croydon $151. 
z1z-657 


NDAIR (LONDON), L™- 


CROYDON AIRPORT. Cro $777 


USTER Mk. V, new fabric, issue of C. of A., 

iLvconing engine, zero hours. £1,200. 

USTER Mk. V, fully equipped with radio, starter, 

long-range tank, generator, Lycoming engine 350 
hours, £1,200 

AYLORCRAFTI new fabric, yellow and b'ue, 

engine Cirrus piract 70 hours, new C. of A., 
economic 2-seater 750 

IRCRAFT are pint average condition and carry 

Vendair guarantee 490-18 


NE TIPSY Trainsr for sale, approx. 400 engine 
hours, full certificate of airworthiness, also spare 
new Water Miktron I! engine Inquiries to J. A. 
Overton, Ltd.. Cartersfield Rd., Industrial Egtate, 

Waltham Abbey, Essex Waltham Cross 2765 
490-8837 


IGER MOTH, 12 months’ C. of A. (all categories) 
just completed, engine hours 650. Price £595 
Would consider part-exchange for cabin plane 
Maw (Hon. Secretary), Yorkshire Flying Group. 93 
Cleveland St., Doncaster 490-8840 
USTER AIGLET JSF trainer, radio, starter, 
erator, B/F panel, navigation lights, equipped 
tank steerable tail-wheel, dual controls 
brakes, insured, C. of A. to 1961, very 
priced at £2.050. Box A896, care of THE 
AEROPLANE AND ASTRONAUTICS. 490-x7182 


AIRCRAFT ACCESSORIES, SPARES 
AND COMPONENTS 


IMPONENTS, spares and instruments for all 
aircraft and engines. A.R.B. released. Airtrade, 
Lid., Croydon Airport Phone. Croydon 0643. 


722-691 
OLLASONS are specialists im the overhaul mot all 
Gipsy engines. Croydon 5151. 222-659 


HILLIPS AND WHITE, LTD. 


FFER from stock a comprehensive range of new 
spares and components for the following engines: 
HEETAH IX, X and XV, de Havilland Gipsy, 
Major and Queen series 

NSTRUMENTS and instrument parts, navigational 
equipment electrical components and aircraft 

spares are also available from stock. 

61 QUEENS GARDENS, London, W2. Phone, 

Ambassador 8651, 2764 Cables, “ Gyrair, 

London.” 222-670 
HE REGIONAL AIR TRADING CO., Croydon 
Airport, for Rapide spares of every descript j 

Phone, Croydon 8521 zz 
OLLASONS for Tiger Moth and Gipsy engine 
spares Croydon $151! 
EPAIRCRAFT SERVICES, The Common, Cran- 


leigh, Surrey Cranleigh 536 Insruments and 
Autopilot overhaul sales. Dakota and other 


ts from 
J. WALTE R. L L Drive, Horley, 
« Phone Hors ley i4 and 4294. Cables. 
* Cubeng, Lond 490-10 


HELICOPTERS 
ELICOPTER SERVICES. LTD., offer 
aircraft for all charter services. 96 Piccadiy 
4 


London, W.1 Gro 5495 
APPOINTMENTS BUREAUX 
D.C.4 and Viking captains urgentiv 
D.C.3, required Applicants giving full ails 
should apply immediately to:— 


LANAVIA International | A 
ments Bureau, 338 Kilburn High Sw 


Mai 3142 
CLOTHING 


Officers’ uniforms for and 
R.A.F. recond tioned. Fisher's, "Welling- 
ton St., Woolwich. Phone 1055. Kit also purch sj 
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THE AEROPLANE 
and ASTRONAUTICS 


CONSULTANTS 
R W. SUTTON (CONSULTANTS), LTD. 7 
d Place, Cheltenh Phone 5811. 


R H. STOCKEN, FR.AcS., Eagle House. 109 
« Jermyn St.. 5.W.1. Whitehall 8863. 222-696 


ENGINES AND ENGINE SPARES 


IPSY MAJOR Mk. 10 and Mk. I engines, part- 
exchange offered with your time-expired engine: 
propeliers for most types of light aircraft. Mitchell 
Aircraft, Lid.. The Airport, Portsmouth. Phone 
717641. 


HIRE AND CHARTER 


yi for hire or charter A. J. Whittemore 
Acradio), Lid., Croydon Airport, Surrey 


222-685 
NOTICES 
IR "TRANSPORT ADVISORY (COUNCIL. 


E AIR TRANSPORT ADVISORY COUNCIL 
give notice that they have received the under- 
mentioned application to operate a scheduled air 
service: — 
FROM EAGLE AVIATION ETD, OF 40 
EDGWARE ROAD. LONDON, W.2 
APPLICATION NO 2541 for an an Freight Service 
DC6C aircraft on the route London (Black- 
bushe or Gatwick)-Paris (opt)-Amsterdam (opt)- 
Dusseldorf (opt)-Frankfurt (opt)-Zurich (opt)-Mi'an 
(opt)-Rome (opt)-Brindisi (opt)-Istanbul  (opt)- 
Nicosia (opt)-Beirut (opt)-Damascus (opt)-Baghdad 
(opt)- Teheran (opt)-Basra (opt)-Kuwait (opw- 
Bahrein (opt)-Karachi (opt)-Delhi_ (opt)-Calcutta 
angoon (opt)-Bangkok ~y 
frequency of ore returr flight weekly 0 
from October 1, 195 
This application wil be considered = the Council 
under the Terms of Reference issued to them by the 
Minister of Civil Aviation on July 30, 1952 Any 
representations or objections with regard to this anpli- 
cation must be made in writing stating the reasons 
and must reach the Council within 14 days of the 
date of this advertisement, addressed to the Secretary, 
Air Transport Advisory Council, 3 Dean's Yard, 
$.W.1. from whom further 
lication may be obtained. When an objection 
made to an application by another air transport 
company on the grounds that they are applving to 
operate the route or part of route in question their 
apr'ication, if not already submitted to the Council, 
shou'd reach them within the period allowed for the 
making of rerresentations or objections. 490-8 


PACKING AND SHIPPING 


143-9 St. 
R AND J. PARK, LTD., Omcisi 


EC3 Phone, Mansion House ia! 

packers and shippers to the aircraft industry. ny 
PHOTOGRAPHY 

OPLANE photographs. 000 including 

warplanes, latest U.S.A British 

jets, 54 x 34 in, 7s. 60d per dozen. Lists and 

specimen od also thousands of ships 


2 free; 
railways Photographs. Ltd., Victoria 


RADIO AND RADAR 


PERRY Zero reader, Type ZLI course selectors, 
contro! panels, flight computers and _ indicators, 
three complete installations in stock. A. J. Whittemore 
(acradio). Lid., Croydon Airport, Surrey. 222-684 


TRI2D, STR9Z. STROX and most other British 
and American V.H.F. R/T equipment always in 
stock. A.R.B.-approved design installations into any 
type of aircraft. A Whittemore (Acradio), Ltd.. 
Croydon Airport, Surrey 222-685 


SITUATIONS VACANT 
F.R.Ace.S., A.R.B. Certs., A.M.1.Mech E., etc., on 
No pass, no *erms. Over 95% successes. 
For details of exams and courses in all branches of 
aeronautical work, acro engines, mechanical engineer- 
ing, write for 148-page handbook—free. B.1.E.T 
(Dept. 703), 29 Wright's Lane, London, W.8 
222-690 


HE following staff are urgently required:— 


ICENSED workshop chargchand-inspector for air- 
craft component overhauls with Viking and DC-6 
aircraft experience 
ICENSED A and C engineers required, preferably 
with Viking, Viscount and DC aircraft experi- 
ence. Please apply in confidence to Personnel 
Officer, Eagle Aircraft Services. Ltd.. Blackbushe 
Airport, Camberley, Surrey. Phone, Yateley 2371. 


EDERATION OF 


AIR TRAFFIC CONTROL OFFICERS. 
UALIFICATIONS: (a) Successful completion of 
a recognized course in air traffic control and 
(>) acwal experience as an air traffic control officer 
on solo watch-keeping duties Aircrew experience, 
preferably as a pilot or navigator, would be an 
advantage Preference will be given to candidates 


trol qualifications 
GE preferably 25 to 45. 


UTIES: Exercise of air traffic control (aerodrome / 

approach contro] or flight information centre 
duties) at an international airport. 

ERMS of appointment: On contract for two tours 

of 12-18 months cach in the first instance with 
ratuity on satisfactory completion of the contract. 

luments in the scale £1,374 to £1,842 p.a. Outfit 
allowance. Free passages for officer wife. 
Passage concessions and allowances for children. 
Quarters with heavy furniture provided at rental if 
available. House or hotel allowance if quarters are 
not available Generous leave. Taxation at local 
rates 

PPLY to Director of Recruitment, Colonial Office. 

London, $.W.1 State age. qualifications and 
experience. Quote BCD 98/14/05 490-2 


XPERIENCED helicopter pilot required May to 
crop spraying season. Minimum 


of THE AEROPLANE AND ASTRONAUTICS. 490-11 
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Viking, Consul and Bristol 
Aero Engine Spares 


BRAND NEW AND RELEASED 
PRICES SENT ON REQUEST 


Having acquired all British West Indian Air- 
ways and Central African Airways spares, 
we can offer delivery of most components 
ex stock at extremely competitive prices. 


AIRLINE AIR SPARES LTD. 


SOUTHEND AIRPORT 
SOUTHEND-ON-SEA, ESSEX 


Telephone : Telex: 
ROCHFORD (Essex) 56881 -2-3 1943 


For A.O.G. services after office hours : 
Telephone Mr. Edwards, Southend 47828; 
Mr. Noble, Southend 43863. 


BLACKBURN AIRCRAFT LIMITED 
BROUGH, YORKSHIRE 


require a number of 


SENIOR JIG & TOOL 
DRAUGHTSMEN 


for employment on of the NA,39 
aft. 


Applicants should have a wide experience of 

the making of jigs, tools and fixtures for the 

aircraft industry, and preferably have a good 
experience of machine shop practice. 


Good salary, Contributory Pension and Free 
Life Assurance Scheme. 


Se, with full particulars of ifications 
experience in confidence) to the PERSONNEL 
MANAGER at the above address. 


0 AMBITIC 
GINEERS 
PAGE BOC 


anne@ Full details of the easiest ond quickest 
way to prepare for A.F.R.Ae A.R.B. 
Licences, B.Sc.(Eng.), A.M.1. Mech. E., City 

- & Guilds, and hundreds of Home Stud 

== Courses in ail branches of Aeronautical, 
Mechanical & Electrical Eng., Dra ts- 
é manship, R.A.F. Maths., etc., are given in 


this valuable book. Our Courses have been 
approved by Rey Aeronautical Society 

and many B Students obtained 
5 First Places in the A.F.R.Ae.S. Exams. 


We definitely 
NO PASS—NO FEE 


A copy of this enlightening Guide to 
well-paid posts will be sent on request— 
FREE! Write: 3058 COLLEGE HOUSE, 

29-31, WRIGHT'S LANE, w.s. 


SERVICE ENGINEERS 


BLACKBURN AIRCRAFT LTD 
BROUGH, YORKSHIRE 
require for work on the N.A.39: 


Electrical Service Engineers 


Applicants should have had recent ex- 
perience on modern high speed aircraft, 
and should preferably be educated up 
to H.N.C. standard. 
Pension ‘and Free Lite, Assurance: 
Applications please to the 
Personnel Manager at the above address. 


MAY 22, 1959 


HE Air Ministry have vacancies for civilian 
radio technicians at Royal Air Force Sealand and 

at other selected R.A.F. stations throughout the 
United Kingdon. for the servicing, repair, modifica- 
tion and sentins of air and ground radio and radar 
ing (national) 


vincial stations and @ small increase in London. 
Annual! leave three weeks three days, in: reasing to four 
weeks after three years’ service A limited number 

jouses Ma) available for renting at Sealand. 


tant. Apply, sivine of and 


Air Ministr C.E.4m Cornwall House, Wai terl 
London, S.E.1, for other vacancies. athe aa 


NIVERSITY OF B= AST 


TS Senate of the University of Belfast 
invites applications two in acro- 
nautical engineering from. Octo 1, 1959. Salary 
range £900 to qi 650 plus pension rights 
nder the F.S.S.U. Placement on the salary scale will 
depend on pa and experience For one 
lectureship candidates should have had research 
experience in aerodynamics and should preferably 
expert in wipd tunnel technique Practical 
experience in industry or at a research establishment 
and/or in flying would be desirable assets. For the 
second lectureship candidates should have had research 
experience in aerodynamics preferably in the field of 
stability and control. Experience in the application of 
electronic techniques to control problems is highly 
desirable. Candidates should state for which of these 
two posts they are applying. Applications should be 
15, 1959. Further particulars may 
be obtained from G. R. Cowie, M.A., LL.B., J.P 
Secretary. 490-7 


GOVERNMENT OF 
T= FPEDERATION OF 
AND INYASALAND 


VACANCIES :— 
AERADIO TECHNICIANS; 
(2) COMMUNICATORS 


DEPARTMENT OF CIVIL AVIATION: MINISTRY 
OF TRANSPORT. 


Applicants for cither post should be under 45 
ERADIO 


UST have a sound knowled of the basic 

theoretical principles upon which radio com- 
munication systems, including M.F., H.F., and V.H.F 
transmitters, receivers and associaied remote control 
equipment are designed and function, and the function 
and use of associated modern test equipment Five 
years’ post-training experience required. Starting 
salary: £960-£1.040 D2... on experience, 
on scale £960 x 40—£1,2 x 50—£i,300 p.a. 


MMUNICATORS 


UST have had a minimum of four years’ post- 
training radio operating experience and be 
capable of sending and receiving Morse in plain lan- 
guage at 25 w.p.m. and in code and figures at 
20 w.p.m. Knowledge of I1.C.A.O. procedures and 
codes and experience in R/T, touch-typing and tele- 
inter operatin, advantageous but not cssential 
tarting cy Sa p.a. on scale £920 x 40—£1,200 


2 


PPLIC 1 N forms and further details from 
Secretary (R), Rhodesia House, 429 
London, W.C.2; closing date May 3 490-1 


REQUIRED FOR 


AT 
ON VARIED PROGRAMME OF WORK, INCLUD- 
ING THE AIRCRAFT MANUFACTURING COM 
PANY’S D.H. 121 JET AIRLINER 


Degree, H.N.C. or equivalent qualifications desirable 
Contributory Pension and Life Assurance Scheme 


APPLICATIONS, GIVING FULL DETAILS OF 

QUALIFICATIONS, EXPERIENCE, AGE AND 

SALARY DESIRED, SHOULD BE ADDRESSED 
TO:— 


THE PERSONNEL MANAGER (REF. HAL/69/7) 


UNTING IRCRAFT, TD., 
H A L 


THE AIRPORT. 
LUTON, BEDS. 490-9 


INISTRY OF TRANSPORT AND 
ie Air traffic control officers. = for 
omen at least 23 and under 35 on i 5 59 

Cand: dates must have had a good general education 
and recent aircrew experience, preferably ~ pilot 
or navigator, in civil air transport or H.M. Forces. 
Exceptionally, extensive air traffic control Sapersenes 
ondon) 

Promotion 
prospects. Write Civil Service Burling- 
ton Gardens, London, W.1, for application form 
quoting 4904/59. 490-5 


XPERIENCED Widgeon/S.51 licensed helicopter 
vilot and engineer required for U.K. executive 
transport operation based near London Full par- 
ticulars in writing to Box A895, care of HE 
AEROPLANE AND ASTRONAUTICS 490-12 


ECHANICAL draughtsmen with experience of 

small mechanisms and/or domestic equipment 
are required by Administration. Lid.; mini- 
mum qualifications O.N plus recognized appren- 
ticeship training. Aaglicattens should addressed 
to the company at 10 Great North Rd., Hatfield. 
Herts 490-17 


A Lady tracer is required by Industrial Administra- 
tion. Ltd.. at their London design office to layout 
and prepare illustrative diagrams, ability to print 
neatly and prepare accurate ink line drawings essential, 
knowledge of air equipment an advantage 
ge in writing, stating age. experience and 
a = ired should ve addressed to the company at 
1 urice Place, London, S.W.7. 490-16 
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MARSHALL 


AIRPORT WORKS CAMBRIDGE 


CHIEF ILLUSTRATOR 


Required for large Technical 
Publications Section. 


Must be thoroughly exper- 
ienced in all classes of line and 
tone art work, air brush, re- 
touching and layout. Com- 
prehensive knowledge of 
aircraft essential. 


Written applications giving 
relevant particulars to be 
addressed to :— 


PERSONNEL MANAGER 


THE GENERAL ELECTRIC 
COMPANY LIMITED 
have vacancies for 
STRUCTURAL ENGINEERS 


for analytical work connected with the 
design of Nuclear Power Stations. 

The work includes the design of complex 
steel structures, stress analysis of shells, 
evaluation of temperature stress distribu- 
tions, mechanical vibrations and pipework 
calculations. 

Qualifications required are an Honours 
Degree in appropriate subjects, though an 
Ordinary Degree or equivalent will be 
considered. 

This post is ideal for imaginative young 
men interested in entering a new and 
rapidly expanding industry and who wish 
to make full use of their academic training. 


Apply, Personnel Manager, 
The General Electric Company Limited 
Erith, Kent 
Quote Ref. DWB/3 


MARSHALL 

AIRPORT WORKS CAMBRIDGE 

AIRCRAFT DESIGN AND DRAWING 
OFFICE 


Require the following staff :— 


TECHNICAL ILLUSTRATORS 
CIRCUIT DRAUGHTSMEN 


(ELECTRONIC) 


CIRCUIT DRAUGHTSMEN 


(ELECTRICAL) 
ELECTRICAL AUTHORS 
ELECTRONIC AUTHORS 


Good long term prospects on interesting new 
projects. 


Written applications in the first instance with full 
particulars age, experience, etc., to:— 


PERSONNEL MANAGER 
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SITUATIONS WANTED 


Jee with flying club or firm where some help (not 

cash) given to obtain P.P te and/or control licence. 
A902, care of THe AEROPLANE AN 

rics 490-x7608 


IR Traffic Controller urgently requires position, = 
necessary qualiications heid, also P.P.L., 
RAF. pilot and A.T.C.O.; anything considered Box 
A901, care of THE AEROPLANE AND ASTRONAUTICS 

4 


x7609 

TUITION 
IRWAYS AERO ASSOCIATIONS. LTD., Croy- 
don Airport, M.T.C.A.-approved P.P.L., C.P.L 
R courses Fully equipped Chipmunk, Auster, 
Proctor and twin-engined aircraft. Link £1 per hour 
Specialist instruction Competitive and contract rates 
Phone, Croydon 9308 222-699 


[_CNDON Ss‘ HOOL OF A'® NAVIGATION 


INISTRY Approved for Commercial and Instru- 

ment Rating Subjects for all professional 
licences and ratings embracing academic, technical, 
simulated and flying; home-study excellent alternative 
individual coaching; refresher courses ; officially 
appointed by H.M Services for Correspondence 
Scheme, Refer Education Officer, or direct 33 Ovington 
Square, Knightsbridge, London, S.W.3 Kensington 
8221 zzz-697 


IVIL pilot-navigator licences 

VIGATION, LTD., provide full-time or postal 

tuition Or a combination of either of these 
methods to suit individual requirements for the above 
licences Classroom instruction can be provided for 
A.R.B. General, certain specific types and performance 
schedule examination Link Training Depot, at 
Monarch 1364 
| full details apply to the Principal 


TD., 


30 CENTRAL CHAMBERS, 
EALING BROADWAY, 
LONDON, W.5 


Phone, Ealing 8948 222-69 
EARN to fly, £32; instructors’ licences and instru- 
ment flying for £3 15s. per hour; night flying, 


£4 15s. per hour. Residence 6 gns. weekly Approved 
M.T.C.A. Private Pilots’ Licence Course. Specialized 
course for Commercial Pilot's Licence Wiltshire 
School for Flying, Ltd., Thruxton Aerodrome (Andover 
Junction ihr. 15 min. from Waterloo), Hants 
zzz-700 
XETER AIRPORT LTD. Courses for Commerc’a 
Pilot's Licence, from £625; Private Pilot's Li-ence 
from £101 5s Contract rate solo fiving Austers 
and Tigers. £2 17%s8. 6d. per hr.; normal dual/solo 
rates, £3 Ys. 6d. per br.; twin conversions, £6 12s 
per hr.. Chipmunk, £5 Ss. per hr.; Messenger, 


£4 18. 6d per hr Limited accommodation 
£5 15s. 6d. per week. Exeter Airport, Exeter. Phone 
67433 zzz-705 


AMBRIDGE AERO CLUB M.T.C.A 
Private pilot’s licence course, 30 hours £3 
per hour: D4 Link Trainer for radio compass oa 


I.L.S. procedures to instrument rating standard, £1 
per hour; instructor's course, £3 10s. per hour; night 
flying, £4 10s. per hour; Auster J.I.N. £3 15s. per 
hour, dual and solo. No fees or subscriptions. Club 
operates on all days, including week-ends The 
Ae-odrome, Newmarket Rd., Cambridge Phone 
56291 zzz-703 
LYMOUTH. Ideal training area in holiday dis 
trict for commercial and P.P.L. training Tiger 
and Auser, £3 76. 6d per hr Contract rate 
£2 17s. 6d. solo Chipmunk for advanced flying 


£5 Se. Night flying available. Individual tuition with 
uided st Plymouth Aijirport, Ltd., Crow nhill 
2 zzz-0704 


INK instruction to instrument rating standard. D4 

available at 25s. per hour at Biggin Hill , ait 
land Air Charters, Ltd. Phone, Biggin Hill 22 

430-8834 

RE you partly trained for your commercial licence 

and/or instrument rating? If so, and you wish 

to qualify, even if you are a little short of the neces- 

sary, please send details of your experience to Derby 

Aviation, Lid., Elstree Aerodrome, Herts 491-8841 


RAIN to be a professional pilot at the right price 

under private enterprise! Ab-initio and refresher 
courses start on June 9 and August 18 Brochures 
sent on request to Derby Aviation, Ltd., Elstree 
Acrodrome, Herts 491-8842 


URREY AND KENT FLYING CLUB. Biggin 


Hill Tiger, Hornet and Leopard Moths, Chip- 
munk and Prentice Green Line 705 direct in one 
hour from London. Biggin Hill 2255 490-694 


OUTHEND-ON-SEA MUNICIPAL FLYING 
SCHOOL. Commercial and private pilots training 
night flying every night; Austers and Chipmunks from 
£3 15s. No entranme fee or subscription Municipal 
Airport, Southend-on-Sea, Essex Phone, Rochford 
56204 490-698 


BOOKS AND PUBLICATIONS 


ORLD'S largest stock of old aviation books 
(over 15,000). Catalogue free. Top prices paid 
for Janes. any year. World War 1 and other evawas 
books. Stuart, Fairlight Hall, Hastings 681 


AMERA IN THE SKY. by Charles Sims, 
h a preface by Air Chiet Marshal Sir James 
Robb.” For more_than 30 years Charles Sims, chief 
photographer of THE AFROPLANE AND ASTRONAUTICS 
and one of Britain’s best-known aerial photographers 
has watched the amazing growth of British aviation 
from a ring-side seat. In this book he recalls with 
pen and camera, enlivened with anecdote, some of his 
many memories of those eventful days I}ustrated, 
218 pages, 25s. met from booksellers, or 26s. 6d. by 
ost from the publishers Temple Prese 
owling Green Lane, London E.C zz 


HE EXPLORATION OF SPACE (First Cheap 

Edition), by Arthur C. Clarke Provides answers 
to the many questions the intelligent layman asks 
about the science of “ astronautics."" Over 375,000 
copies sold in all editions Illustrated 212 pages 
s. 6d. net from booksellers, or 9s. 5d. by post from 
the publishers, Temple Press Limited, Bowling Green 
Lane, “London, E.C zzz 


THE AEROPLANE 
and ASTRONAUTICS 


have available for world-wide charter 


65 SEATER 
ARGONAUT A/C 
Payload 6,000 kilos, fully pressurised 
also 


36 SEATER VIKINGS 


Please apply 
LONDON SALES OFFICE: Panton 
House, 25 Haymarket, London, S.W.1 


Tei.: TRAfalgar 3901 Telex 21168 
or 
SOUTHEND AIRPORT: Rochford 56400 
Telex 1940 


INTERNATIONAL AERADIO 
LIMITED 


M.T.C.A. Approved 
SCHOOL OF 
AIR TRAFFIC CONTROL 


at Southall, Middlesex 
AERODROME AND APPROACH 
CONTROL TRAINING COURSE 
commencing 8th June, 1959 
for 8 weeks 
A limited number of vacancies 
are offered to suitable candidates 
Up to M.T.C.A. Certification Standard 
For further details apply to: 


40 PARK ST., LONDON, W.1 


WIRE 
THREAD 
INSERTS 


FOR NEW DESIGNS & SALVAGE 

The Cross Wire Thread insert 1s a coil 
of wire having a thread form both in the 
bore and on the outside diameter. it 
screws into a tapped hole larger than 
the normal size, has a slight springy 
interference fic with its mating part 
and provides a hard smooth thread that 
will neither come out nor wear out. 


CROSS mre. co. (1938) 


COMBE DOWN, BATH Tel.: COMBE DOWN 2355/8 


THE AEROPLANE 26 MAY 22, 1959 
and ASTRONAUTICS 
NISAPLANETARY FLIGHT (3rd seggeuien. by ODERN AIRCRAFT DESIGN, by J. L. Naylor, RINCIPLES OF HELICOPTER NG 

Cla Describes the om ” be provides technicians in allied industries with an P by Jacob Shapi The sro 
travel becomes a realit the account of the wide background knowledge behind the engineering principles governing the design and 
fm rockets and spaceships may take "nastrated: Ge design of modern aircraft. Illustrated, 128 pages. construction of heli.opters provides a complete survey 
169 ha" . net from booksellers. 10s. 2d 6d. net from booksellers, or 10s. 2d. by post of present knowledge in the field ~~] 448 
by from the publishers, re Press arene, the publishers, Temple Press Limited, Bevties pages, 55s. net from booksellets, or 56s Post 
Sowlas Green Tens. London, E.C Green Lane, London. E.C.1! 222 from the publishers, Temple Press Limited, Bowling 
Green Lane, London, E.C.1 zzz 

Thane “POWER AND SPEED” SERIES rom 

.. “Aircraft and Air Power,” by F. = HE AEROPLANE” DIARY, 1959. Compiled 

of THE AEROPLANE AND by the staff of THe AEROPLANE AND ASTRO- TS... ANE PICTORIAL REVIEW 
This new series has been written by specialist authors NaUTICS. Contains brief specifications of British civil. (N 3). Compiled by the staff of The 
for intelligent boys between the ages of 10 and 16. military and research aircraft (48 of which are illus- AEROPLANE AND ASTRONAUTICS. This is the third 
In “Aircraft and Air Power” the author surveys trated), lists of British aircraft and aero-engine annual miscellany of illustrations to appear in Tue 
modern military flying and includes chapters on constructors, organizations, flying records, Royal Air AEROPLANE AND ASTRONAUTICS, and covers every facet 
combat aircraft, scientific aids and missiles. Other Force Commands, and a vocabulary of acronautical of aeronautics, including missiles. Explanatory captions 
titles in this series are “ Motorcars,” “ Locomotives ” terms in six languages. Illustrated, 75 pages plus provide a unique account of the highlights of aviation 
and “ Ships and Shipbuilding.’ Illustrated, 112 pages, diary, 4s. 3d. met (Rexine) (including purchase tax) for the year ending autumn, 1958. Over 250 illus- 
10s. 6d. net from booksellers, or lis. Sd. by post from booksellers. or 4s. 9d. by post from the pub- trations, 128 pages, 10s. 6d. net from booksellers, 
from the publishers, be xt Press Limited, —— lishers, Tem x9 Press Limited, Bowling Green — or lls. 9d. by post from the publishers. Temple Press 
London, E. Limited, Bowling Green Lane, London, E.C.1 zzz 


Green Lane, London 


NEW Names, NEW Appointments, NEW Companies, NEW Groupings 
gre all listed in the NEW 1959 Edition of 


[EROPLANE DIRECTORY 


Ne 


OF BRITISH AVIATION 


JUST PUBLISHED—the new, 1959 Edition of ‘The Aeroplane’ Directory of British Aviation reflects 
the changing pattern of British Service and Civil Aviation dictated by new Defence policy 
requirements and altering conditions of commercial aviation. New company alignments, new 
groupings within the Aircraft Industry, and the many important new appointments which follow 
in their train, are all recorded in this new edition of the Directory which has been revised 
throughout. 
Every up-to-date office and library requires a copy of this year’s ‘The Aeroplane’ Directory— 
the indispensable source of reference covering all aspects of aeronautical activity, Service and 
Civilian, in the United Kingdom and throughout the British Commonwealth. 


PRINCIPAL CONTENTS INCLUDE: 


SERVICE AVIATION: Senior appointments in the Royal Air COMMERCIAL AVIATION: Details of all British and Common- 
Force, at the Air Ministry and in the Commonwealth and NATO wealth aircraft operating companies, nationalized and independent, 
Air Forces ; principal appointments in the Army and Royal Navy; with lists of senior executives and aircraft fleets. List of U.K. 
British and Foreign Air Attachés; Service Air Stations in the U.K. civil aerodromes. 
CIVIL MINISTRIES: Principal appointments in Civil Ministries 

and Aviation Authorities at home and overseas. INTERNATIONAL BODIES, SOCIETIES AND CLUBS: 


Includes names of principal officers, addresses, and a list of over 


THE AIRCRAFT INDUSTRY: Names of directors and chief 
240 flying and gliding clubs. 


executives of companies in British and Commonwealth Industries 
and 300-page classified directory covering aircraft, guided missile 
and engine constructors and allied manufacturers. BIOGRAPHICAL SECTION: Containing over 1,650 entries. 


Size 8} in. x 53 in. 646 pages. Linson Boards. Price: 30s. net. (postage Is. 9d.) 
TEMPLE PRESS BOOKS: Bowling Green Lane, London E.C.1 


INDEX TO ADVERTISERS 


Name Page Name Page Name Page 
A F P 
Aero-Enterprises (Boreham Wood), Ltd. .. 23 Aviation, Palmer Aero Products, Ltd. 
Airline Air Spares, Led. Flexello Castors ‘and Wheels, itd. 22 Pitman, Sir Isaac, & Sons, Ltd. 22 
Amphenol (Great Britain), Ltd. a 
G 
Blackburn Aircraft, Led. General Electric Co., Ltd., The .. 25 
Boulton Paul Aircraft, Ltd. inside Back Cover Ltd. .. Inside Front Cover 
eguet, S. A. Louis 
Bristol Aircraft, Ltd. “Back Cover Rumbold, L. A., & Co., Led. 
Bristol Siddeley Engines, Ltd. 14 Hawker Siddeley Group | 19 
British Institute of Engineering Technology... 24 Hobson, H. M., Led. 2 5 
Aircraft Products, Ltd. 7 Hollandse Signaalapparaten, NV... Shackleton, W. S., Ltd. 
of Royal Air Force, 1 
Commissioned Air International Aeradio, Ltd. .. T 
Manufacturing Co. (1938), Led. 23, 25 Irish Air Charter, Ltd. “i Triplex Safety Glass Co., Led. 
Decca Navigator Co., Ltd., The 
Elliott Brothers (London), Ltd. Marshalls Flying School, Led. .. Vickers-Armstrongs (Aircraft), Led. .. 
English Electric Co., Ltd., The, Aiverett 
Esso Petroleum Co., Ltd ‘9-12 Overseas Aviation, Led... Zwicky, Led. - 


Printed in England and —- Weekly by the Proprietors, TEMPLE PRESS LIMITED, BOWLING Meg LANE, LONDON, E.C.1 
egistered at the G.P.O. as a Newspaper. Second class postage paid at New York. 
AGENTS ABROAD—EU ROPE—Messageries Dawson (8.A.), Paris; Messageries Hachette, et Cie, Paris: W. H. Smith & Son, os Brusseis. CANADA— 
Wm. Dawson Subscripton Service Ltd., Toronto: Gordon & Goteb Ltd., Toronto. U.8.A.—Eastern News Co., 306 West 1ith Street, New York, 14, N.Y. 
AFRICA—Central News Agency. Ltd., Cape Towa: W. Dawson & Son (8. A ), Cape Town. ASIA—W. Thacker & o., Ltd., P.O. 190 Bombay. AUSTRALIA 
and NEW ZEALAND—Gordon & Gotch (A’sia), Ltd. 


| 
a 
i; 


| 


4 
~ 
& 


Increasing numbers. of “modetn ditcraft- incorporate 
Boulton’ Paul powered flying controls in their design. 
Why is this? Because Boulton Paul Power Controls 
are. sensitive, accurate, stable, reliable and _safe.- 


THE AEROPLANE 
and ASTRONAUTICS 
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THE “AEROPLAS: 


Bloodhounds ready for launching during acceptance trials at Woomera 


MAY 22, 1959 
Wal, 96. No. 2490 


CROWN COPYRIGHT RESERVED 


More advanced Bloodhound for defence of UK confirms 


particular suitability for European defence needs 


Already in operational service with the 
RAF and adopted by non-NATO Sweden, 
Bloodhound Guided Weapon System is 
now to be further developed for the RAF. 

This developed Bloodhound possesses 
substantially increased operating range 
and altitude, with advanced technique 
ensuring still greater lethality at these 
increased ranges and heights. Low altitude 
performance is further improved to coun- 
teract the threat of low-flying targets. 

By developing Bloodhound to meet a 
threat, the RAF is making use of an exist- 
ing system which obviously has economic 
and operational advantages. 

Proved in many hundreds of test firings; 
built by Europe's largest missile-manu- 


facturing complex; and particularly suited 
to European defence needs, Bristol 
Ferranti Bloodhound forms the world’s 
most effective defence system now and for 
many years to come. 

Security forbids publication of full 
details, but the following facts about 
Bloodhound can now be given: — 

Power. The Bloodhound is powered by 
two Bristol Siddeley ramjets—jet engines 
with no moving parts. Ramjets ensure 
power and range flexibility, burn kerosene, 
are simple and safe to handle. 
HomingSystem.Semi-active:i.e.,ground 
crew directs radar beam on to target, which 
is reflected to a receiver in Bloodhound, 
ensures highest accuracy—regardless of 


range. Missiles may be fired, singly or in 
salvoes, using only one radar. 

Airframe. Employs unique and advanced 
monoplane moving wing configuration— 
two advantages: quicker and more pre- 
cise response, as well as greater accuracy 
of interception; superior at high altitudes. 
This configuration was selected at initial 
design stage to embody maximum develop- 
ment potential. 


FERRANTI 


Bloodhound 


GUIDED WEAPON SYSTEM 


WEAPON DESIGN AND CONSTRUCTION BY BRISTOL +» GUIDANCE AND CONTROL BY FERRANTI 
TARGET ILLUMINATING RADAR BY BTH - SYSTEM SALES ORGANISATION BY BRISTOL AIRCRAFT LIMITED 
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